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Ourselves. 


ITH this issue, Current Science enters 

on its third year, so the present is 

regarded as a suitable occasion to review the 
progress of the past two years. 

It has been generally admitted by scienti- 
fie workers, both in India and abroad, that 
the Journal fulfils a long-felt want; that it 
represents the progress, at any rate, of a 
large section of Indian science; and that it 
provides a useful medium for active scienti- 
fic contact between India and the rest of 
the world. The popularity of the Journal 
is evidenced by the large number of contri- 
butors and wide circle of readers both in 
India and elsewhere. Its publications are 
abstracted and reviewed by various techni- 
-al Journals in different parts of the world. 
The original contributions, as also many of 
the Special Articles, are cited in literature 
and extracts liberally quoted. It is indeed 
flattering to note that some of the articles 
appearing in Current Science have been 
reproduced as such in a number of technical 
Journals. 

From the scientific point of view, the most 
important section of the Journal is that 
which relates to Letters to Editor. The 
value of a science news Journal depends 
largely on prompt publication of new find- 
ings and this fact is recognised by the 
Editors who are endeavouring to provide all 
possible facilities in this direction. Letters 
which are received up to the 9th or 10th 
of each month are generally included in the 
issue appearing in about a fortnight from 
that date. Except in some occasional cases 
where the referee resides at some consider- 


able distance, or is otherwise unable to 
deal quickly with the matter, every note 
is promptly scrutinised and the authors 


informed of the decisions of the Board as 
early as possible. 

The technical status of a Journal is large- 
ly determined by the quality of its matter 
and this applies more than anything else 
to the nature of the announcement which 
figure in correspondence columns. Great 
care is being exercised therefore in the scru- 
tiny of papers received for publication in 
this section. In this connection it may be 
mentioned that acting on the recommenda- 
tions of their specialist referees, the Editors 
have on several occasions been obliged either 
to refuse publications or to return papers 
to authors for the necessary alterations. 
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This was always done in good faith and 
with proper courtesy and it is pleasing to 
record that most authors accepted the 
decisions in the right spirit. 

It is largely as the result of the above 
that the Letters columns of Current Science 
have found favour with many of the contri- 
butors from both within India and abroad. 
The columns have provided space not only 
for announcements of new findings but also 
for discussion of themes of controversial 
character. The latter have elicited many 
points of much scientific interest and except 
in a few stray cases, have generally been 
marked by moderate tone and _ liberal 
outlook. 

The Special Articies have always formed 
an important feature of the Journal. They 
are mostly contributions from experts in 
the respective lines and generally written in 
a style and manner calculated to interest 
not only other specialists in the line but 
also those pursuing other branches of 
science. The articles have generally been 
of the nature of reviews covering a vast 
field and often including a useful part of 
the author's own eontributions to the 
subject. Some have also been themes with 
constructive suggestions relating to certain 
scientific departments of the Government. 
There have also been some others dealing 
with subjects of topical interest such as the 
Cyclone on the East coast, and the Earth- 
quake in Bihar. 

The leading articles have generally dealt 
with subjects of pupular as well as specialis- 
ed technical interest. They have covered a 
wide range of themes from molasses to birth- 
control and from the several letters we 
have received it has to be inferred that 
they are being read with considerable 
interest by a large section of readers. The 
articles have not been mere scientific dis- 
cussions: in many cases, they have also 
included constructive suggestions some of 
which have already been adopted while 
others are being seriously considered by the 
Governments or organisations concerned. 
Particular mention may be made of the 
articles relating to Marine Fisheries, Pro- 
tection of Game and an Academy of 
Sciences for India—all of which have excited 
considerable interest both in India and 
abroad. 

In January of every year the Journal 
issues a special Supplement relating to the 
meeting of the Indian Science Congress 
held during that month. The Supplement 





includes a leading article, the Presidential 
Address in extenso and abstracts of the 
different Sectional Addresses. Some space 
is also devoted to summaries of public 
lectures and technical symposia held under 
the auspices of the Congress. Proceedings 
of annual meetings of different learned 
Societies which take place during the Con- 
gress Week are also briefly narrated. In 
addition to the above, the second volume 
of the Journal also includes a_ special 
Review Supplement relating to a wide 
range of publications issued during that 
year. It is hoped that with more encour- 
agement and better co-operation, it will be 
possible during succeeding years to issue 
more supplements, dealing with a wide 
range of subjects. 

The Research Notes include abstracts 
of a number of outstanding contributions 
in different branches of science. In addition 
to noticing subjects of purely scientific 
interest, special effort is also made to 
include findings of practical importance. 
The available space being rather restricted, 
it is not possible to include notes relating to 
all branches of science in any single issue 
of the Journal, but the matter is being so 
distributed that most of the subjects are 
covered in the course of a few months. 

The section of Science News is devoted 
to a variety of subjects such as certain types 
of technical matter which for certain reasons 
cannot be included under other heads, 
scientific items of general interest, univer- 
sity and educational intelligence, appoint- 
ments, scholarships for higher studies and 
such like. This section has been popular 
with a large section of readers and it is 
hoped that it will be possible to make it 
still more interesting and useful in the later 
issues, 

Some space is allotted to subjects of 
industrial interest but it has not so far been 
possible to find themes of such general 
interest as would appeal to most of our 
readers. It is hoped, however, with increas- 
ing interest in the industrial development 
of the country it would be possible to allot 
more space to this section. 

The advertisements relating to scientific 
equipment or technical literature are quite 
select in their character. They are sponsor- 
ed by firms of very high standing and we 
are proud to include them among our 
clients. Owing to the fairly long interval 
that lapses between the issues of the Journal, 
we have so far been able to attract only 





fic 
suc 
fore 
Cur 
the 
fror 
the 


O° 
ashi 
The 
as it 
con 
side 
spre 
tinu 
care 
of t 
00zi 
The 
it wv 
note 
Bla 
(Ma 


spec 
is 1 















JuLy 1934] 


CURRENT SCIENCE 


3 














a few advertisements relating to higher 
appointments in science, but it is hoped that 
it will be possible to include more in the 
present and the later volumes. In addition 
to this it is also proposed to provide some 
additional space under the section of 
Science News or elsewhere for brief notes 
relating to some of the higher appointments 
for which applications are invited during 
the month in which the Journal appears. 
Taken on the whole, the past two years 
have witnessed the consolidation of the 
position of the Journal both in India and 
abroad, accompanied by steady improve- 
ment in various directions. Any little suc- 
cess that has been achieved is largely due 
to the active support and co-operation of 
a number of scientific workers in India and 
abroad. To them as also to our other 
friends we are thankful for the good start 
which the Journal has made and the bright 
outlook for the future. 
Even in days of general affluence, scienti- 


fic journalism was rarely ever a financial | 


success. It need hardly be wondered there- 
fore that in these days of stringency, 
Current Science can hardly hope to run on 
the comparatively small income derived 
from subscriptions alone. Fortunately for 
the venture, a few Universities and scientific 








institutions have generously come to our 
assistance. Particular mention may be made 
of the liberal donations from the Universities 
of Madras, Mysore, Hyderabad and Nagpur, 
as also the Indian Science Congress. The 
Council of the Indian Institute of Science 
have not only given substantial annual grants 
but have also provided the Journal with 
room for its office and other facilities. But 
for these and other friends who have liberally 
donated in their private capacities, the 
Journal would not have been the success 
that it is to-day. 

Even at the time of our writing, the 
financial position of the Journal is not so 
strong as one would wish it to be. The 
income is just about sufficient to mest the 
liabilities, so there is hardly any margin 
for fresh developments. It is earnestly 
hoped therefore that more Universities, 
scientific institutions and private donors 
would come forward and help the promoters 
in their venture. Current Science is a 
national institution standing for the progress 


| of science in India and it is the duty of every 





| 
| 


one interested in the welfare of the country 
to rally round and render all possible assist- 
ance to make the Journal an international 
success. 


The Great Indian Fin Whale (Balenoptera [udica) stranded at Bombay. 


QO’ 7th May a large specimen of the 
Great Indian Fin Whale was washed 
ashore at the Colaba Reclamation, Bombay. 
The specimen had evidently been long dead 
as it was thrown up in a highiy decomposed 
condition. Being an unusual sight and con- 
sidered a sacred animal, news of the monster 
spread far and wide. Hundreds of people con- 
tinued to visit the spot for several days till the 
carcass was removed. In spite of the condition 
of the carcass people flocked to collect the 
oozing blubber and portions of the meat. 
The condition of the animal was such that 
it was quite impossible to make detailed 
notes to amplify the meagre description of 
Blandford in the Fauna British India 
(Mammalia), p. 567. This description was 
based on the mandibular rami, a rib, the 
right radius and 5 vertebre preserved in the 
Indian Museum, Calcutta. Nothing is known 
of the external characters of this whale. 
Though the Times of India reported this 
specimen to be 52 ft. in length, the figure 
is much under-estimated, considering the 





actual length of the mandibular rami. Each 
mandible taped approximately 20 ft. 4 in. 
over the outer curve and 16 ft. in straight 
measurement. Working on this data it is 
estimated that this whale could not have 
been much under 70 ft. when in the flesh, 
perhaps even a little longer. 

There are several records of the stranding 
of this species along the west coast of India. 
A specimen measuring 63ft. was washed 
ashore at Bassein, north of Bombay, in 1996." 
Another, 70 ft. in length, was reported from 
Viziadrug, near Ratnagiri. In 1912 a speci- 
men 61 ft. was stranded at Ratnagiri. Prater? 
gave some measurements and a photograph 
of the small Great Indian Fin Whale 41 ft. 
in length, which was washed up at Ratnagiri 
in 1914. There are a few records of the strand- 
ing of this species along our coast. Inall 


cases the carcasses were too decomposed to 
add much to the existing description. 
Ee McCann. 
1 J. Bombay Nat. Hist. Soc., 1906, 17, 533, 
2 [bid., 1914, 23, 576. 
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Hydraulic Laboratories of the West, Their Technique and Equipments. 
By Dr. N. 


Irrigation Research 


N the West hydraulic experiments have 
come to be recognised as the first essen- 
tials before a hydraulic construction of any 
magnitude is undertaken. Though the laws 
concerning hydraulic similitude are still in 
the making it is admitted on all hands that 
hydraulic model experiments conducted on 
proper lines can show up all the intricacies 
of movement inside the water medium which 
our present knowledge of mathematics and 
hydrodynamics cannot follow. It is there- 
fore one of those cases that crop up very 
often in modern sciences where experiments 
come to the help of mathematics to establish 
a theory. This intimate interplay of theory 
and practice makes Ilydraulics one of the 
most difficult of sciences. A number of 
areful experiments were conducted in the 
19th century on various hydraulic problems. 
‘* Of these experimentalists perhaps Mariotte, 
Bernoulli and D’Alembert with Poiseuille, 
Darcy and Bazin in France, Rankine, Froude, 
Reynolds and James Thomson in England, 
Eytelwein, Weisbach and Hagen in Ger- 
many, Venturi in Italy with Francis and 
Hamilton Smith in America are most worthy 
of note. 

‘In spite, however, of all the work which 
has been so ably accomplished by these and 
other observers, Hydraulics cannot yet be 
classed as an exact science. The laws 
governing many of its phenomena are still 
imperfectly understood.’*' It had continued 
like this for some time till it was recognised 
that these laws had very serious limitations. 
Hydraulic structures based on Bligh’s 
theory were found to be very unsafe’, 
canals designed on Kennedy's theory very 
seldom ran smoothly.* Hydraulics was at 
this stage when it was felt that something 
more than empirical laws was necessary if 
we wanted to control nature—a deeper 
insight into the workings of nature. A scien- 
tifie and not only practical handling of the 
problems was felt imperative. It was felt 
that these problems must be tackled more 


| 





1 Hydraulics and Its Application, Prof. Gibson. 

2 E. Mckenzie Taylor, Curr. Sci., 1934, 2, 367. 

8G. Lacey, ** Uniform flow in alluvial rivers 
and canals,” Proc. Inst, Civil Engineers, Session 
1933-34, 23, 


K. Bose, 
Institule, Lahore. 


scientifically always with an eye to their 
practical applications. This new recognition 
has given rise to three distinct classes of 
Hydraulic Laboratories. The first are the 
purely scientific laboratories generally called 
Hydrodynamic Laboratories. These extend 
their fields of activities not only to Hydrau- 
lics but to Aeronautics and Meteorology as 
well. The second class are purely practical 
and are strictly confined to the practical 
solution of definite problems. The third 
class are a combination of the above two 
and have the most difficult and most useful 
career before them. 1 shall take a typical 
case from each of these classes and show 
their workings. 

Of the first class the best that I 
visited is that. of Prof. L. Prandtl of the 
University of Géttingen. It is called Der 
Kaiser Wilhelm Institute fur Stromungsfors- 
chung—the Research Institute for Fluid 
Movement. It has got four laboratories— 
one for hydrodynamical research, another 
for aerodynamics, third for turbine and the 
fourth for research by students. As I was 
concerned mostly with the first laboratory 
I shall describe briefly some of the experi- 
ments that were being carried on there 
at the time of my visit. The experiments 
that have made Prandtl’s Laboratory famous 
throughout the scientific and engineering 
world are varied. I shall concentrate main- 
ly on Turbulence that has direct bearings 
on Irrigation Problems. Prof. Prandtl’s 
laws of turbulent flow’ in pipes have shown 
how even for high Reynolds’ number the 
friction loss in pipes is dependent on this 
number. At present experiments are in 
progress that wiil show where this influence 
ceases. This fact that even in the turbulent 
region, unless the Reynolds’ number is very 
high, friction loss due to turbulence depends 
on this number, is very important for model 
experiments and limits very seriously the 
dimensions of the model. It is well to 
point out here that the loss of energy due to 
turbulent friction is much more, sometimes 
even a thousand times more than that due 
to viscous friction. Prandtl’s theoretical 


have 


* ** Neue Ergebnisse der Turbulenz-forschung,”’ 
Prof. L. Prandtl. Zeitschrift des Vereines Deutscher 
Inginieur, 1933. 
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Fig. 1. 


Refers to a series of experiments mentioned on page 4 in Prof. Prandtl’s Laboratory at Géttingen. 


Illustrates beautifully at A and A the side scour on the downstream end of an apron 


XAY and XAY are the sides of the apron. 


The clock work with the scale enables 


the velocity of flow to be recorded automatically. 


deductions from these experiments and G. I. 
Taylor’s® mathematical analysis of Town- 
send and Fage’s experiments have to a 
certain extent cleared our ideas about tur- 
bulence and will in future help us to tackle 
the problem of silt-control in rivers and 
canals. There is another class of problems 
that are being tackled in this laboratory 
that have direct bearing on some of our 
irrigation problems. 
when water flows along a fixed surface there 
is a retarded layer of water between the 
fixed surface and the free fluid. This 
retarded layer called the boundary layer 
under certain circumstances leaves the fixed 
surface and generates a series of vortices 
between the fixed surface and the free fluid. 
These vortices generally scour away the 
fixed surface. It will be seen that we have 
the same phenomenon occurring at the 
downstream end of the wing walls of a fall 
ora weir. This problem is being attacked 
theoretically and experimentally in his 
laboratory. 





5 *The Transport of Vorticity and Heat 
through fluids in Turbulent Motion,’ Prof. G. I. 
Taylor. Proceedings of the Royal Society, Series A, 
1932, 135. 


It is well known that | 








Of the second class the best I think is at 
Carlsruhe under the direction of Prof. Reh- 
bock. Though Rehbock started his hydrau- 
lie research with his well-known formula 
for the discharge over a rectangular weir, of 
late years he has been mostly busy with 
experiments on river control and harbour 
reconstruction. His work on Zudar See 
was directed principally with an eye to 
immediate application; and in his present 
work on the Rhine, all his energy has been 
directed to the practical solution of the 
problem. His conception of 3 or 4 variables 
and treating them as independent has been 
more than justified by success. In dealing 
with river problems or scour and silting 
problems he is not at all conventional but 
strikes out a path which is novel and very 
often not approved of by the leading hydrau- 
licians. I shall describe in detail only one 
of the various experiments that are in pro- 
gress in his laboratory. The general princi- 
ples of river experiments are as follows: 
When it is decided to do model experi- 
ments on a stretch of a river a long stretch 
of the river is taken and 2 or 3 different 
models with different scale ratios are con- 
structed, say 200: 1, 160: 1, 150:1, the 
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length ratio and the depth ratio are the same. 
Having thus fixed ‘n’ the discharge is 
consequently fixed. The river is then built 
with its levée that has remained stationary 
for a considerable length of time. The bed 
of the model which has a different slope 
steeper than that of the river is filled uni- 
formly with brown-coal—very light chips of 
coal about 1 to 1-5 mm. in size and density 
about 1-4—-to a certain depth. <A certain 
discharge is allowed to pass over the model 
for different lengths of time and the con- 
tours traced out by the water are photograph- 
ed by a camera that travels on two rails at 
a height of about 2 to 3m. above the model, 
the rail is kept parallel to the water surface 
so that photographs of the same size are 
obtained every time. These contours are 
then obtained for different discharges and 
then compared to the actual contours of the 
river bed; by this means a time factor for 
each experiment is obtained which is 
different for different rivers. This time 
factor depends on the slope and the quality 
of the silt used. For a stretch of the Rhine 
they have found that for the scale ratio 
160: 1, the time factor 61 is nearly correct, 
so that a change that took 2 years in the 
Rhine to take place will require less than 
one day in the model. This makes his 
experiment quick and has been more than 
justified in practice. 

Of the third class of laboratories I think 
that of Prof. Meyer Peters at Zurich is by 
far the best. Though built only three years 





Fig. 2. 


Shows a corner of Prof. Meyer Peters’ Laboratory. 
A marks the big flume referred to on page 6. 
B marks the moveable inlet arrangement 
referred to on page 7. 


ago one could easily see that it has got a 
most useful career before it. In equipment 
and arrangement I think it is the best and 
being the youngest it has profited by all the 
experiences of its predecessors. A series of 





experiments that are being carried on there 
will show clearly how Prof. Meyer Peters is 
trying to combine theoretical and practical 
aspects of a problem in these experiments. 
I found his assistant Einstein, son of the 
world-famous scientist, busy in finding the 
model rules for experiments with silt. This 
is in connection with some Rhine experi- 
ments in which it is proposed to investigate 
the silt carrying capacity of the Rhine. At 
present there are two similar experiments on 
the same line—one with pebbles about the 


size of 3 to4 em. and the other with 
‘> to ‘8mm. The central idea in these 
experiments is the following:—In_ the 


experiments on the bigger scale which is 
supposed to be the prototype, of the 4 
variables Q the quantity of water, q the 
quantity of pebbles introduced per second, 
i the slope and ¢ the depth of water, only 
the quantity g is variable, all the other 
quantities are kept constant. It is found 
that foreach Q@ and gq, the slope i and the 
depth ¢ adjust themselves, so that by 
changing q, the slope and depths can be 
varied. Corresponding to this big scale 
experiment a model experiment on a small 
scale about 20:1, is being carried on ina 
small flume, so that for each Q there corres- 
pondsa Q’, for iad, tat’ andqgagd’. 
This is being done in the two flumes simul- 
taneously with corresponding Y and Q’. It 
will be seen that of these two experiments 
that on the big scale one is directed to a 
practical purpose whereas the small scale 
one serves the purpose of establishing the 
theory of model experiment for silt. 

The equipments of these laboratories have 
been more or less standardised in the course 
of the last few decades. With the exception 
of a few arrangements that might be requir- 
ed to meet the special needs of any 
particular set of experiments or sometimes 
the special bias of the man in charge, the 
hydraulic laboratories are coming to be 
built more or less on the same lines. There 
are a few well-recognised principles :— 

1. There should be as few fixtures in the 
hall as possible. With the exception of the 
High Level Reservoir no arrangement is 
fixed in the laboratory—even this exception 
Prof. Seifert of the Prussian Government 
Laboratory at Charlottenburg thinks 
unnecessary. This is found to add consider- 
ably to the flexibility of a laboratory and tu 
its capacity to accommodate different experi- 
ments specially on river-control at the 
same time. The latest laboratory of Prof. 
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Meyer Peters is built on this type and has 
been found to work quite satisfactorily. In 
his laboratory there are a number of move- 
able inlet arrangements provided with 
graduated rectangular weir. These inlets 
ean be joined to the high-level reservoir, 
connections from which run all over the 
laboratory floor; and they can be coupled 
with any experiment that wants’ the 
required discharge, so that it is possible to 
build the model at any part of the floor of 
the laboratory hall 

2. The High Level Reservoir is regarded 
as the soul of the Laboratory. Much 
depends on the way this behaves. A steady 
supply of water is found to be the first 
essential of all hydraulic experiments. The 
type at Carlsruhe has become the model for 
almost all the laboratories. It has the over- 
flow capacity of six litres per meter length 
of the spillway. This is found to be more 
than ample—sometimes we can do with less. 
Of course opinions differ about the most 
suitable height for these reservoirs. Rehbock 
thinks they should not be higher than 2 to 
3m., whereas that one at Prag is as high as 
9m. On discussion with Prof. Smetana, 
Director of the Prag Laboratory, I found 
that the experiments that are usually carried 
on in his Laboratory require very high 
heads and he wants to have as much head as 
possible available. It is well to remember 
that Prof. Smetana’s Laboratory has been 
built to meet the special problems of 
Czechoslovakia, that found herself after the 
War separated from Germany and Austria 
faced with the necessity of generating power 
without coal or petroleum. She turned to 
her only river Moldava and started harness- 
ing it for power generation. This laboratory 
has been built to control the river with a 
certain degree of security. 

3. A general concurrence of opinion 
appeared to be that it is much better to 
measure the water surface in an experiment 
directly by means of a pointer from above 
than to take it in a side vessel connected 
with the main flow by means of a pipe. Of 
course the latter method has got this 
advantage that once the water surface is to 
be measured in a side vessel where the 
movement of the level is negligible, highly 
accurate technique can beapplied. In spite 
of this advantage it is coming to be recognis- 
ed that bore holes for the gauge wells can 
never be accurately placed and if the 
streamlines are not exactly perpendicular to 
the bore which is very unlikely in turbulent 


2 














flow, there is a danger of false reading. 
Hence water-levels are read in the open by 
pointers every 10 sec. about 20 times continu- 
ously and then averaged out. It is found 
that this gives better level than the gauge 
well readings. 

There are a number of special problems 
that are coming to be recognised as being 
amenable to model experiments. Mention 
has already been made about one of these, 
movement of silt in canals and rivers. 
Another is the problem of seepage in a porous 
medium such as the sand. It was Darcy 
who first derived the empirical law of flow 
associated with his name; but it was 
Forchheimer * who first attacked this problem 
theoretically and showed how the movement 
in such a medium follows some well-known 
definite laws. Forchheimer’s deduction is 
based on the assumption that the movement 
of water in a porous medium is capillary. 
Experiments have not been conducted to 
prove this. The series of experiments that 
are at present being carried on in the Panjab 
Irrigation Research Institute will prove or 
disprove this definitely. However the argu- 
ment of the Vienna School is something 
like this. It having been established that 
movement in such a medium is laminar 
experiments on models follow as a matter 
of course. In Prof. Schaffernak’s Laboratory 
at Vienna such model experiments are done 
now more or less as a routine work; and 
Prof. Schaffernak thinks that with the 
theoretical treatment of these problems on 
the lines suggested by Prof. Forchheimer 
and with the experimental simplification 
arrived at by him in his laboratory, it is 
possible to calculate the probable seepage 
from a dam or a canal, the expected safety 
of a weir or dam foundations against blow- 
ing up. Mode! results in this field have 
come to be recognised here as reliable as 
those in any other cases of hydraulic experi- 
ments: and the model laws in this case 
being better known and understood it is 
possible to transfer all model results to the 
full-scale structures, with a greater degree 
of confidence than in any other fields of 
hydraulics. Prof. Schaffernak and _ his 
assistant Dr. Dachler have reduced the 
whole thing to such a state that they can 
predict the safety of a dam or a weir, or 
the seepage from a canal witha fair amount 





6 “ Zur Grundwasserbrurgung nach Isothermis- 
chen Kurvenscharen, Prof. Philip Forchheimer, 
Wien, 1917. 
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y- Whenever a problem is refer- 
red to them they put the model (generally 
to a scale of 25: 1) in a sand tank and run 
the experiments for a certain length of time 
and photograph a few streamlines with 
colouring dyes. This photograph with a 
few certain other data of the experiment is 
analysed in a very ingenious way‘ and they 
know how the prototype is going to behave 
under similar conditions. Of course the 
porosity of the soil below the prototype 
forms an important factor in this behaviour. 
In river constructions particularly it is 
known that the soil medium is stratified. 
This stratification alters the course of stream- 
lines and pressure gradients in a very 
marked way. This has also been tackled by 
the Vienna School. How to take account 


of accuracy 





of the heterogeneity of the soil has been 
considered by Prof. Terzaghi and forms an 
interesting chapter in his book ‘** Erdbau- 
mechanick’’. So between Forchheimer, 
Schaffernak and Terzaghi they claim to 
have solved this problem of seepage and 
safety of dams more or less completely and 
they claim very close agreement. It will 
be seen that their whole claim rests on the 
assumption of Forchheimer which if not 
supported by experiments the whole super- 
structure falls. 

The above is a very short account of my 
experience during my last visit to the princi- 
pal hydraulic laboratories of the West. I 
am afraid some of the points require amplifi- 
cation and it is hoped to deal with them 
more at length in some future issue. 


The Study of Plant Tissue Fluids. 


A Critical Review. 


By B. N. Sastri and M. Sreenivasaya. 
(Department of Biochemistry, Indian Institute of Science, Bangalore.) 


LANT physiologists have 
represent the nearest phytolegical analogue 
of blood, The great 
physiologists in the field of clinical chemistry, 
has stimulated the investigation of tissue 
fluids which regulate all the principal meta- 
bolic processes in plants. A study of the 
sap should give a closer insight into the 
metabolic changes in the plant than that 
obtained by an investigation of the whole 
tissue which includes the statie reserves and 
the physiologically inert structural units 
comprising the plant organism. 

Tissue fluid studies have proved useful in 
elucidating the nature of the physiological 
changes accompanying the (a) various phases 
of growth, (b) changes of environment and 
season, (¢) manuring, and (d) onset of diseases, 
Valuable information has been obtained 
with regard to the suitability of a particular 
soil for the cultivation of a given crop. 
The fact that the fluid of the tea leaf has a 
pH value of 4-3—4-5, is an indication that 
the crop prefers an acid soil and instances 
are known where liming of tea soils and 





7 **Versuchstechnische Lésung von Grund- 
wasserproblemen’’, Prof. F. Schaffernak and 


Dr. R. Dachler, Die Wasserwirtschaft Jahrgang, 
1931, heft 1 and 3 


interested | 
themselves in the study of saps which | 


success achieved by | 


attendant reduction in acidity, has proved 
detrimental to tea growth.’ The analysis of 
indigenous plants has provided significant 
indication regarding the suitability or other- 
wise of the area for the introduction of 
related exotics. Tissue fluid studies have 
been employed with more or less success for 
obtaining information regarding the bio- 
genies of essential constituents of plants ; 
establishing varietal differences of crops *~* 
for elucidating the nature of drought *'* 





1 Cooper, Ind. Tea Ass. Sci. Dept. Quart. J., 
1925, pt. iv, p. 130. 

2 Harris et al, J. Agr. Res., 1924, 27, 893. 

3 Balls, Proc, Camb. Phil. Soc., 1914, 17, 467. 

* Harris, Gortner and Lawrence, J. Phys. Chem., 
1921, 25, 122. 

5 Harris, Gortner 
Physiol., 1921, 3, 343. 

6 Harris and Popenoe, J. Ayr. Res., 1916, 7, 261. 

7 Newton and Martin, Can, J. Agr. Res., 1930, 
3, 336. 

8 Gortner, Hiffman and Newton, C.A., 1924, 18, 
25438. 

9 Pantanelli, C.A., 1919.13, 1602. 

10 Harvey, J. Agr. Res., 1918, 15, 83. 

11 Dexter, Tottingham and Graber. 
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and disease’*-** resistance, for revealing the 
nature of relationship between hosts and 
parasites,’ for determining the nutritional 
requirements of plants,‘®-** for evaluating 
the vitaminie content of potable juices and 
more recently, in a study of the plant 
viruses.***° 

THE CHOICE OF TISSUE FOR ANALYSIS. 

In the above studies, choice of tissue is an 
important consideration which determines 
the success of the investigation. In a 
study of the functional disorder bronght 
about by disease as reflected in the compo- 
sition of the tissue fluid, the most sensitive 
tissue suffering the maximum metabolic 
disturbance has to be chosen for the study. 
The leaves are usually the most sensitive 
of plant organs, and show the changes in 
a pronounced manner. 

The choice of tissue for study will also 
depend upon the nature of the problem. 
Biogenetic studies of constituents involve 
mostly the investigation of those tissues 
where the constituents tend to accumulate. 
A study of the physico-chemical relation- 
ship between the host and parasite involves 
an examination of their root systems if 
one is dealing with a root parasite like 
Santalum Album Linn. 

In a study of the changes induced by envi- 
ronmental conditions, the most susceptible 
tissue has to be chosen, as otherwise, the 
difference may not be significant. In 
developing methods for diagnosing a disease, 
for example, the tissue that has to be 
chosen for examination should be the one 
which has suffered the most drastic change. 
In the study of the spike disease of sandal, 
the most significant changes are to be found 
in the leaf.*° 





14 Degli Atti, C.A., 1920, 14, 2010. 

‘> Hurd, J. Agr. Res., 1924. 27, 725. 

16 Hurd, J. Agr. Res., 1923, 23, 373. 

17 Ranker, J. Agr. Res., 1930, 41, 613. 

7 naene and Lawrence, Am. J. Boi., 1916, 3, 
ol. 
Pra Gilbert and Harden. J. Agr. Res., 1927, 35, 

0. 

20 Pettinger, J. Agr. Res., 1931, 43, 95. 

21 Boéning and Boning, Biochem. Z., 1932, 247, 35. 
22 Gilbert and Smith, Soil Sci., 1929, 27, 459. 

23 Gilbert, McLeon and Adams, Plant Physiol., 
1927, 2, 139. 

*4 Nelson and Breese, J. 
749. 

25 Matz, J. Agr. Res., 1933, 46, 821. 

26 Sreenivasaya and Sastri, J. Indian Inst, Sci., 
1929, 12A, 239. 


Agr. Res., 1930, 41, 








The scope of our choice of tissue is un- 
fortunately limited by the special anatomical 
structure of plant organs which renders an 
easy differentiation and separation into 
specific tissues extremely difficult and 
tedious, with the result that one invariably 
encounters a mixture of two or more kinds 
of organised tissue fluids, instead of one 
specific fluid. This circumstance leads to 
several complications not only in securing a 
truly representative tissue fluid but also in 
the subsequent interpretation of results and 
renders certain types of investigations 
extremely difficult. Attempts have, how- 
ever, been made through which it has been 
possible to obtain a single type of tissue 
fluid in a predominant proportion.** 

It is, however, possible to differentiate 
broadly the leaf tissue fluid from the one 
derived either from stem or root, and such a 


distinction is in most cases fortunately 
sufficient. 
FACTORS INFLUENCING THE COMPOSITION 
OF SAP. 


The expression of sap from tissues in a 
state which represents its true condition in 
the cell is the ideal which the biochemist 
has in view. This is a difficult ideal to 
attain for the simple reason that the sap of 
the individual cells widely vary both in 
composition and concentration. 

It is possible that in the course of the 
preliminary operation of tissue disintegra- 
tion and mincing preceding the expression 
of sap, alterations in the composition of the 
sap are brought about by (a) mutual preci- 
pitation of constituents, (b) adsorption by 
the insoluble tissues of the plant, (¢) conta- 
mination with the contents of intracellular, 
special or dead cells, and (d) the bio-chemical 


processes accompanying the process of 
extraction. The sap thus obtained therefore 


represents only a mixture, with an average 
composition of saps derived from the 
numerous cells of varying types. It is 
therefore ciear that one can obtain only a 
mixture, perhaps representing an average 
composition of sap derived from the 
numerous cells of a particular type. 

COLLECTING, SAMPLING AND PRESERVATION 

OF TISSUES FOR STUDY. 

The large diurnal variations in the 
composition of the tissue fluids indicate 
that the collection of the samples should be 
carried out at a specified period of the day. 


27 Mason and Maskel, Ann. Bot., 1928, 42, 190. 
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The plant from which samples are to be 
collected should enjoy similar ecological 
conditions since variations in shading and 
sunshine affect the composition of the sap. 
When the object of the investigation is to 
compare the compositions of the tissue 
fluids derived from the healthy and spiked 
sandal leaves or those from attacked and 
free -lac hosts, the sampies should be 
obtained from plants having similar condi- 
tions of environment. In spite of all the 
care bestowed in the selection of samples, 
individual differences due to unknown 
factors, still persist from plant to plant. 
In such cases, ‘‘randem sampling’”’ from a 
large number of apparently similar indivi- 
duals is the best course to be adopted. 
Wherever permissible such studies should 
be extended over a protracted period and 
the results subjected to statistical analysis. 
It is also necessary to carry out a prelimi- 
nary study of the limits of variation of the 
factor for which the study is undertaken 
for given area, by analysing a large number 
of samples taken at random. The effects of 
a treatment imposed ora variation under 
study, will become significant if the limits 
of variation after the treatment are distinct- 
ly large. 

Among other factors which affect the 
composition of the tissue fluid and which 
should accordingly be taken into considera- 
tion while collecting samples may be men- 
tioned the height or insertion of the tissue 
from the ground, degree of suberisation in 
the case of stems, and freedom of tissue 
from adhering foreign matter which should 
be removed by careful brushing and wash- 
ing with water. If the laboratory is situ- 
ated at a distance from the seat of sampling, 
the tissues must be transported quickly in 
an ice-chest so as to minimise changes. 

METHODS OF EXTRACTION—A 
COMPARATIVE STupy. 


A review of the methods can be obtained 
elsewhere.**-** Generally speaking, the 
methods in vogue are (a) pressure extraction 
after rendering cell walls permeable to the 
sap by a suitable preliminary treatment, 
and (6) centrifugal methods. The first 
method is the one largely employed, the 
preliminary treatment consisting in expo- 
sure of the tissue to toluene or chloroform 
vapour or to intense cold by surrounding 


28 Meyer, Plant Physiol., 1929, 4, 103. 
29 Sayre and Morris, Plant Physiol., 1931, 6, 139. 





the tissue in liquid air, solid CO, and various 
cryoscopic mixtures like solid CO, and 
acetone. 

A pressure method due to Dixon® and 
later used by Chibnall and Groover*' con- 
sists in enclosing the tissue in a cylinder 
with the cut ends exposed. Compressed 
air is admitted into the cylinder, and when 
the pressure reaches 20-22 atm. to the 
square inch, the juice flows out at the cut 
ends. Preliminary treatment of the tissue 
with plasmolysing materials is found to be 
necessary. 

Methods such as the flushing out of the 
sap under reduced pressure by means of 
water, have also been used. This method 
offers great possibilities but has received 
comparatively very little attention. 

Comparative studies of the various freezing 
agents have been made. According to the 
work of Meyer™ there is little or no differ- 
ence in osmotic pressure between the samples 
of fluids expressed after freezing the tissue 
by liquid air, solid CO, and in salt mixture. 
Comparative studies by us between liquid air 
and toluene treatments with several types of 
plant material, revealed nv significant differ- 
ences. Whatever be the treatment, leaf 
tissues offer little difficulty; with stem, 
however, a preliminary mincing of the 
tissue was found essential** to secure concor- 
dant results with respect to concentration 
and yield of tissue fluid. Sayre and 
Morris**** have studied the effect of size of 
samples on the yield of the tissue fluid and 
found that larger percentages of sap were 
removed from the smaller samples, under 
uniform pressures and times of draining. 
From these considerations it is clear that 
the following factors have to be standardised: 
(a) Extent of tissue disintegration parti- 
cularly with the stem tissue, (b) quantity of 
sample, (¢) pressure of extraction, and (d) 
time of extraction. The method which has 
been in use in our laboratory and has given 
satisfactory results has been described by us 
elsewhere.*” We have replaced liquid air by 


30 Dixon, Sci. Proc. Roy. Dub. Soc., 1924, 17, 
263. 

31 Chibnall and Groover, Ann. Bot., 1920, 40, 
32 Meyer, Am. J. Bot., 1928, 15, 449. 

33 Krishna, Thesis for the M.Sc. of the Bombay 
Univ., 1929. 

34 Sayre and Morris, Plant Physiol., 1931, 6, 139. 
35 Sayre and Morris, Jbid., 1932, 7, 261. 

86 Sreenivasaya and Sastri, J. Indian Inst. Sci., 
1928, 11A, 24. 
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toluene treatment; the minced material is 
placed in a weil-stoppered bottle, toluene 
added, and the bottle immersed in a freezing 
mixture of ice and salt for 10-12 hours. 
This modification has been found to yield 


comparable and concordant results.** The 
fluid obtained at 1 ton pressure to the sq. 
inch is centrifuged at 3000 R.P.M. for 15 
mins. to free it from all debris and the clear 


| centrifugate used for subsequent analysis. 


Artificial Culture of the Male Gametophyte of “phedva foliata Boiss and 
Ephedra Gerardiana Wall. and a Study of the Number and Morphology 
of their Chromosomes. 


By Pran Nath Mehra, M.sce. 
(Department of Botany, Punjab University, Lahore.) 


PHEDRA FOLIATA Boiss (E. pedun- 
cularis Boiss) is a native of the Punjab 
plain. Plants of E. Gerardiana Wall. (E. vul- 
garis Hook. f.) were raised in the Govern- 
ment College Botanic Garden, Lahore, from 
seeds brought by Prof. Kashyap from 
Zanskar (about 12,000 ft. above the sea) and 
sown in October 1928. The plants produced 
flowers for the first time in 1933. In its 
natural habitat at high altitudes the flowers 
of FE. Gerardiana appear during June and 
July and the seeds are set in the later half 
of August. These ripen by the end of 
September before the onset of the severe 
winter which brings the period of vegetative 
activity to a close and the plants enter the 
dormant phase of life to resume their activity 
during the next summer. The conditions are 
different in the Punjab plain. The period of 
vegetative activity is during the spring 
months of March and April. The plants of 
E. Gerardiana bear flowers during this period 
—from the middle of March to the middle of 
April—this period coinciding with the flower- 
ing period of the native Z. foliata. After 
this the seeds are set which ripen about the 
middle of May. The plants then, enter the 
resting period because of the strong heat of 
the plains. 

The spindle-shaped pollen grain at matur- 
ity possesses a sculptured exine with ridges 
running longitudinally from pole to pole. 
Remains of two evanescent vegetative cells 
on one side, a stalk nucleus embedded in 
the peripheral part of the cytoplasm of the 
naked body cell in the centre and a rather 
large tube nucleus at the other end completes 
the structure of the pollen grain at the 
time when it is shed. 

The pollen grains were germinated on the 
mucilaginous secretion that oozes out of 








the ripe ovules, placed on glass slides kept 
in @ moist chamber. It is possible to ger- 
minate the pollen grain of one species on 
the mucilage secretion of the other. The 
secretion absorbs water from the surround- 
ing atmosphere of the glass chamber and 
gets diluted. The grains gradually absorb 
the nutritive medium, swell in size, and at 
the same time prophasic changes start in 
the body nucleus. On the pollen grain 
becoming highly turgid the exine ruptures by 
two splits starting on opposite sides from the 
tube nucleus and of the grain and extending 
to about the middle of its length. This 
throws out the grain bounded by the intine 
with a jerk from the inside of the outer coat 
which immediately undergoes torsion. Thus 
liberated the grain increases to about double 
its former length. By this time the body 
nucleus is in the mid-prophase or early 
metaphase stage. All the further changes 
take place outside the exine in the medium. 
The total time for the complete division of 
the body nucleus and the organisation of 
the two male nuclei on the opposite poles is 
about five hours from the time the pollen 
grains are put into the secretion. 

The pollen tubes are given out after about 
six to eight hours. From one to as many as 
four or more tubes may be given out from 
different sides of a grain, sometimes in a 
most irregular manner. More commonly 
only a single tube is given out usually 
laterally from just near the tube nucleus 
end of the grain but it may grow out from 
the mid-lateral position, or as a direct 
continuation of its tube nucleus end. When 
a number of tubes are given out, only one 
develops further, and the others remain 





87 Narasimhacharya and Sastri, J. Indian Inst. 
Sci., 1931, 14A, 2. 
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small and empty except for a thin lining of 
cytoplasm along the wall. Tubes growing in 
the medium for a period of 48 hours become 
quite elongated (attaining a length of 600- 
700u) hyaline, and vacuolated and if kept 


for a longer period show signs of the 
degeneration of the male nuclei. The 


latter by the time they enter the polien 


tubes from pollen grains have already 
increased considerably in size and the 


further growth takes place in the tubes. 


The germination of pollen grains has also 
been tried on different strengths of sachha- 
rose solution in water. There is practically 
no germination in 10% and 20%, solutions. 
The germination in 40°, solution is better 
than in 30°, and the former strength is 
perhaps the best for securing germination, 
but by far the best results are obtained 
in the natural mucilage secretion described 
above. 

A new method has been evolved for 
making cytological investigations of the 
number and morphology of the chromosome 
of the species by making smear preparations 
of the germinating pollen grains at the time 
when the body nucleus is undergoing 
division. 

The pollen grains are germinated on 
glass slides in suitable media—-mucilage 
secretion from the ripe ovules being utilised 
in the present case. After the exine is 
ruptured the body nucleus in the grain is 
to be found at the different stages of mitotic 
division from mid-prophase onwards, the 
early prophasic changes having occurred 
before the rupture of the exine. The grains 
are now fixed by putting two or three drops 
of the desired fixative on the slide. Out of 
a number of fixatives tried Bouin's fixative 
with Allen’s modification P.F.B,, gave 
decidedly the best results, the second best 
being Flemming’s for Gasteria and smear 
method (W.R.T.) and Flemming’s weak 
solution with only a few drops of osmie acid 
(not so much as is described in the original 
formula) which are excellent for prophasic 
stages. The fixative is allowed to act for 
two to four hours but a prolonged action 
of the fixative upto twelve hours does no 
harm. The fixative on the slide should not 
be allowed to evaporate and the slide is 
therefore kept in a moist chamber. The 
most delicate part of the process now is the 
handling of these microscopic objects. 

A clean slide is smeared with Meyer’s 
albumen as in ordinary paraffin technique 





and the drop of the fixative with the grains 
suspended is poured on to it. This is now 
spread uniformly over the slide by gently 
tilting the slide in various directions. If the 
fluid is not enough a drop or two of water 
may be added. This is done to ensure the 
uniform distribution of the grains over the 


slide. A long cover-slip is next placed 
upon the slide just as in making balsam 
mounts. The liquid is then carefully 


sucked out by gently placing a piece of 
blotting paper on one side of the cover-slip. 
Some of the grains may be sucked out by 
the current but mostly they remain in posi- 
tion. This suction is continued to such an 
extent that any further withdrawal of water 
introduces air bubbles under the cover-slip. 
The pressure exerted upon the grains by the 
weight of the cover-slip reinforced by the 
adhesive force of the disappearing water on 
the cover-slip is sufficient to fix the tiny 
objects to the albumen coating on the glass 
slide. The cover-slip is now removed by 
flooding the slide with water and gradually 
and carefully sliding away the cover-slip 
preferably under water when the force of 
buoyancy facilitates the process a great deal. 
Some of the grains are sure to be washed 
away during this process but a large number 
of these stick to the slide. 


The next process is washing. If the fixa- 
tion is done in chrome-acetic mixture the 
slides are washed in ordinary Stender dishes 
in flowing water at least overnight. If 
Bouin’s fixative is used, the process takes a 
longer time but gives excellent results. The 
slides are first washed in water for about 
five minutes to remove the superficial fixa- 
tive and then passed through the various 
grades of alcohol to remove all traces of 
picrie acid. In 30%, 40%, 50% they are 
kept at least overnight in each. They are 
then passed back in the reverse order 
through the successive lower grades keeping 
in each for about four hours till they are 
brought back into water. The washing is 
further completed in running water for about 
four to six hours. This process must be 
strictly followed to ensure the complete 
removal of the fixative before proper brilli- 
ancy of stain in the preparation can be 
obtained. 

The slides are now ready for staining in 
the usual way. Two to three hours mor- 
danting in iron alum and 2-3 hours staining 
in }% Haematoxylin give excellent results. 
The chromosomes and chondriosomes take 
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a jet black stain against the greyish white 
background of the cytoplasm. 

An important point in mounting the 
preparations in balsam is that the balsam 
should be thin, otherwise the grains are 
liable to undergo plasmolysis. 

This process described above possesses 
several distinct advantages over those 
usually in vogue for the study of the 
chromosomes in plants. The tediousness of 
cutting microtome sections is avoided. As 
in the ‘* Pollen Mother Cell Smear Method ”’ 
the greatest advantage that is secured is the 
immediate fixation of the living material by 
the direct contact of the fixative used—a 
feature which is most essential in delicate 
cytological works where it is highly desirable 
to get accurate results with least possible 
distortion of the original features present in 
the living condition. A number of fixatives 
can thus be tried within a relatively short 
period for testing their efficiency. A distinct 
advantage over the ‘‘ Pollen Mother Cell 
Smear Method ”’ is that on account of the 
reduced number of chromosomes in the 
gametophyte, the number of chromosomes 
and the form of the individual chromosome 
are ascertained with greater easeand accuracy, 
since the congestion due to the double num- 
ber of chromosome is avoided and this is 
particularly advantageous in cases where the 
chromosome number is large. Another 
advantage is that with a little skill different 
stages in the mitotic division of the body 
nucleus from the prophase onwards to the 
formation of distinct male nuclei (and even 
the later stages when these increase in sizes) 
can be secured on the same slide. This is 
most essential in following the alteration in 
the chemical nature of the chromosomes as 
they pass through the various phases, so far 
as these are exhibited by their reaction to 
the stains, since in the same slide, the period 
of mordanting, staining and destaining 
remains constant for the chromosomes at 
the different phases of nuclear division. 

So far as the writer is aware, no such 
method of working out the number and 
morphology of the chromosomes in plants 
from a study of their male gametophytes 
grown under artificial cultural conditions, 
has been described previously by any other 
author. 

The technique above described for handl- 
ing microscopic objects can be utilised with 
great advantage for making detailed cyto- 
logic investigations of such minute objects 





ete., which are 
The previous 


as Desmids, Protococcus, 
otherwise difficult to handle. 
method of making cytologic studies by 
microtomic sections of such minute or- 
ganisms involves a great wastage of the 
material during the passage through various 
grades and is not capable of easy handling. 
This method can be utilised with greater 
ease and without unnecessary wastage of 
the material. 

It can be stated definitely from the 
author’s observations that the haploid 
number of chromosomes in ZL. foliata is 
seven. Three of these possess median fibre 
attachment constriction and are V-shaped. 
One of these three probably possesses a 
secondary constriction in one of the arms. 
The other two possess submedian fibre 
attachment constriction and the length of 
the longer arm is about 14 times that of the 
shorter, They are further distinguished 
from one another by the larger size of one 
of these as compared to the other. The 
remaining two chromosomes have _ sub- 
terminal fibre attachment constriction. One 
of these again is smaller than the other 
and possesses a satellite at the end of the 
longer arm. 

Similarly, the writer is in a position to 
state definitely that the haploid number 
of chromosomes for FH. Gerardiana is un- 
doubtedly 14—thus showing diploidy over EZ. 
foliata which possesses the basic number 7. 
The diploidy, however, is limited only to 
the number of chromosomes and not with 
respect to the type of chromosomes or in 
other words the chromosome compliment 
of EF. Gerardiana does not show an exact 
duplication of the type of chromosomes 
met with in EZ. foliata. In E. Gerardiana 
4 chromosomes possess median fibre attach- 
ment constriction and one at ieast of these 
possesses a trabant or satellite at the 
end of one arm and a secondary constriction 
at the end of the other. Six possess 
sub-median fibre attachment constriction, 
three possess attachment constriction which 
might be regarded as intermediate in posi- 
tion between sub-median and sub-terminal 
and one possesses sub-terminal fibre attach- 
ment constriction. 

That the constant position of the fibre 
attachment constriction in chromosomes is 
a feature of great importance in the identi- 
fication of different chromosomes in a 
complement is clearly realised in the present 
study. The attachment constriction becomes 
apparent in each chromosome as_ early 
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as the mid-prophase and most clearly in the 
late prophase while the wall of the nucleus 
is still intact and long before the appear- 
ance of any spindle fibres. 

An important difference from the observa- 
tions of other investigators is that the form 


of the chromosomes does not remain 
constant during the different phases of 


mitosis and therefore cannot be relied upon 
in the identification of the chromosomes. 
Chondriosomes are found irregularly scat- 
tered or regularly arranged in the cytoplasm 
of the body cell in preparations fixed in 
chrome-acetic acid mixtures. Each is found 
to possess what looks like a vacuole in the 
centre and these chondriosomes stain jet 
black with iron-alum hematoxylin. In 
preparations fixed in Bouin’s fluid, the 
chondriosomes are either completely absent 
or present a faded appearance. It seems 
they are in some way chemically altered by 
the action of the fixative. In living speci- 
mens the chondriosomes appear as refractile 
granules in the cytoplasm of the body cell. 
I express my deep sense of gratitude to 

Dr. 8. R. Kashyap under whose guidance this 
work was carried on for very kindly allowing 
me to use the material from the Government 

College Botanic Garden and for critical and 
other valuable suggestions made during the 
course of the present investigation. 











The photographs are of the germinating pollen 





grains of Ephedra foliata Boiss, showing the body 
nucleus at various stages of mitotic division. 
Figs. 1, 2 & 3.—Body nucleus at metaphase : in 
Fig. 3, seven chromosomes can be clearly made out. 
c—-chromosome. 
Fig. 4.—Late anaphase. 
Fig. 5.—Beginning of 
nuclei being organised. 
v—remains of the vegetative 
nucleus, {—tube nucleus. 
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The Contro! of Insect Pests of Indian Fruits. 


Dr. 8. M. Das, D.se. 
(Department of Zoology, University of Lucknow.) 


RUIT-GROWING is indeed one of the 
oldest occupations of the people of 
India, which will not appear at all strange 
if one keeps in mind the immense number 
of delicious fruits that thrive on the Indian 
soil even in a state of nature, that most 
fruit trees are perennial and once grown 
yield annual products for a large number of 
years, and finally the comparative ease with 
which they can be grown from seed, cutting 
and graft. But it does appear strange 
that with all these facilities India at present 
imports a large amount of fruit from other 


countries, whereas normally it should be | 





able to export a variety of fruits to the | 


different markets of the world. 

The Indian fruit-grower works under a 
large number of handicaps not the least of 
which is the general mental apathy towards 
modern methods of fruit-growing. Recently, 
however, the fruit-growers of U.P. have 
given a lead in the matter by 
together and considering the ways and 


meeting | 


means by which the fruit-growing industry | 
could be improved by the application of | 


modern methods. 
factor that controls the productivity of an 
orchard is its insect pests. 


Now one very important | 


It is not unusual | 


in certain years to find the whole crop | 
of an orchard utterly destroyed by a certain | 


pest: but it is usual for the average Indian 
fruit-grower to accept this as an inevitable 
calamity 


incapable of being averted by | 


human agencies. They have not yet realised | 


that the pests are more or less their own 
making and as such can only be controlled 
by measures adopted by themselves, a fact 
which has been amply demonstrated in the 
western countries. 

Plants and insects exist in nature in a 
state of perfect balance and their specific 
numbers are more or less the same from 
year to year. No serious insect pests, as a 
matter of fact, exist for any one species of 
plant in its natural habitat. Nature’s 
control of pests is three-fold. The weather 
may be favourable or unfavourable, insecti- 
vorous birds may be exceptionally partial 
to some, while entomophagous (insect- 


eating) insects play a not inconsiderate part | 


in keeping the pests under control. 
constitutes what is familiarly known as the 
“balance of nature’. But cultivated 


3 


All this | 


plants do not live in any such equilibrium. 
The mere fact of cultivation of the soil 
at once alters the whole state of things, for 
it modifies not only the number and kinds 
of plants but also the physical condition of 
the soil, its temperature and water and air 
content. In nature we do not find a great 
aggregation of the same species of plant 
such as man establishes in the form of 
orchards containing only oranges, apples or 
plums, with the necessary aggregation of 
insects that feed on them. The depreda- 
tions of these insects can only be controlled 
by destroying them in one way or another. 
It is not essential that an insect should be 
attacked in its harmful stages; on the other 
hand, it is often much easier to destroy a 
pest in its harmless stages than in the harm- 
ful ones. Much depends, therefore, on the 
proper working out of the life-history of the 
pest concerned. 

There are various kinds of insect pests 
that attack orchard-crops. From amongst 
the forms that have no wings in any stage 
of their life-history the spring-tails are 
known to do some damage to fruit trees; 
while all the other pests have wings in some 
stage or other. Amongst the latter are the 


notorious white-ants, thrips, aphids and 
scale insects, bugs, caterpillars, weevils, 


saw-flies and fruit-flies. They attack not 
only the roots, stem and leaves of a tree 
but extend their ravages to seedling, shoot, 
flower and fruit. But it is possible to 
control this weird horde of parasites be- 
cause each species of fruit-plant is attacked 
fatally by only a few definite species of 
insects; and one can usually avoid serious 
damage to a certain orchard-crop by con- 
trolling a few species that may have other- 
wise done any considerable harm to the 
crop. For example, there are only two 
serious pests of the pomegranate (both 
butterfly larve); and two beetles, a cater- 
pillar and the wooly aphis is all that the 
apple crop can succumb to. It should be 
borne in mind, however, that very often the 
number of species attacking a crop is 
inversely proportional to the actual aggre- 
gate of the individuals comprising the species, 
an idea of which may be obtained by observ- 
ing migrating aphids. . 

Methods for controlling the pests may be 

' F 
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either direct or indirect. In the direct 
control measures the aim is actually to kill 
the insect by the application of some toxic 
substance or by mechanical means whereas 
indirect measures affect the conditions in 
which the insects may thrive. Of the 
various direct control measures adopted 
sprays and washes are indeed the most 
important. Now it is known that certain 
insects (e¢.g., caterpillars) obtain food by 
biting off and chewing bits of plant tissue 
while others (eg., aphids) suck off plant 
juices by piercing into the tissues. It is 
apparent that different measures should be 
adopted for these two classes. Chewing 
insects are easily destroyed by the spraying 
of stomach poisons on the fruit tree or 
plant attacked which prove fatal to the 
insects when eaten along with their food ; 
whereas contact poisons are used for sucking 
insects which are applied directly on their 
bodies. The problem is to find substances 
that will neither scorch the plant nor be too 
weak for the insects. For example, copper 
sulphate solution used on leaves may kill 
the plant, and therefore lead arsenate solu- 
tion is used instead Again raw oil usually 
scorches the plant whereas oil emulsion can 
be safely used. 

In the west, lead arsenate solution is used 
as stomach poison; but as it is dangerous 
for man and cattle if not handled properly 


lead chromate should be used in Indian 
orchards. A solution of 1 lb. in 32 gallons or 


1} oz. in 1 kerosene tin of water will be quite 
efficacious; but in case of bad attacks the 
strength of the solution may be doubled. 
A hand sprayer (in the case of small trees) 
or a wheel sprayer should be employed and 
a fine spray spread over buds, ete., evenly 
“until every leaf becomes yellow. If the 
leaves do not wet easily a little rosin com- 
pound solution should be added to the mix- 
ture. This if applied properly will sueccess- 
fully keep in check all kinds of caterpillars 
and weevils that do so much damage to 
foliage, flower and fruit. As contact poison 
either rosin compound, crude oil emulsion or 
vermisapon may be used. Rosin compound 
is easily prepared by powdering 2 lbs. of 
rosin, boiling 1 gallon of water with 1 lb. of 
washing soda, then adding the rosin and 
boiling again. Water should be added 
from time to time during the last process 
to make the solution upto three gallons. 
For use 4 pints of this should be made up to 
4 gallons with water. Crude oil emulsion 
consists of 20% of soft (fish-oil) soap with 





80’, of crude mineral oil; for use $ pint 
of emulsion should be stirred in one kero- 
sene tin of water. Vermisapon can be used 
in place of crude oil emulsion. In practice 
these should be sprayed with some force 
into the buds, fruits and branches so that 
they may come in close contact with the 
insects. All sucking insects, except the 
mealy bugs and scale insects, are destroyed 
by this method. For the latter a solution 
of nicotin or nicotin sulphate with soft soap 
is very elfective. 6-12 fluid ounces of nico- 
tin and 2-3 Ibs. of soft soap in 100 gallons of 
water should be used. Spraying of fruit 
trees (such as apple) to check fruit-boring 
insects should be done after the petals have 
fallen when the young fruit is just set; it 
should not be done whilst the trees are in 
full bloom. Washes, though not so impor- 
tant as sprays, may be beneficially used 
when the plants are dormant. Caustie soda 
wash, lime wash and tar distillate —all serve 
to kill moss, lichen and eggs of aphids and 
apple-suckers. 

In addition to sprays and washes a few 
other accessory measures may help in com- 
pletely controlling the pest. Hand-picking 


is very useful when the insect is just 
appearing. Egg-nests, insect-nests and at- 


tacked fruits and leaves should be removed 
and either burnt or buried deep under the 
earth. This is effective against apple-sawfly 
in fruits, pear-leaf-blister mite in leaves and 
apple-blossom weevil in the closed capped 
blossoms. Running of poultry in orchards 
effects the destruction of most pests that 
pass a part of their life-cycle in the soil. 
Banding of trees for pest that crawl up and 
down the trunk is another effective measure 
against some caterpillars and beetles. A 
band of sticky material or bands of hay and 
sacking should be placed half-way up the 
trunk which detain insects and may be 
burnt later. Finally, root-pests like the 
wooly-aphis of the apple can only be success- 
fully destroyed by soil-fumigants like carbon 
di-sulphide. But this should be done under 
expert supervision as otherwise the reagent 
may injure the plant itself. 

Indirect measures of control will often 
enable the fruit-grower to considerably 
reduce the severity of the insect attacks. 
For example, some insects have their winter 
quarters in rubbish, moss and lichen, and 
if these be removed, however favourable 
the summer conditions may be, the pests 
cannot thrive. It is much better, therefore, 
to completely destroy badly infested trees 
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rather than clean them. Another method 
of minimising the harm done by insects is 
to make the trees more resistant to insect- 
attacks. This immunity can be obtained 
by starting from immune breeds, to deter- 
mine which the difference in susceptibility 
already shown by the marketed fruits may 
be taken into advantage. 
crops will gain much in the matter of 
immunity if proper food supply is given and 
a general clearing up of the orchard main- 
tained. 

A very interesting control of insect-pests, 
little of which is known and still less used 
in India, is their biological control. This 
method of control has been tried on a large 
scale in the West and has been found 
signally successful. Biological control takes 
advantage of the fact that certain insects 
prey upon other insects in one stage or 
another of their life-history and has suc- 
ceeded in so breeding, introducing and 
naturalising one or more species of parasites 


But standing | 


buted to the various fruit-growers who 
release them in their orchards. Needless 


to say that specialists must first be employed 
to discover the parasites which attack a 
definite species of pest. All this is done 
in the West by forming an association of 
fruit-growers and maintaining an efficient 
staff of specialists at their own cost. A 
similar move in India will not be less pay- 
ing than it has been in countries where 
this has been tried and not found wanting. 
It may be pointed out here that in the 
artificial control of insect-pests one should 
be careful not to destroy friend and foe 


| together, for then the epidemics may be 


more virulent than when the things were 


| left to nature. 


| 


of an insect-pest in the region where the | 


latter thrives that the parasitic species 
have completely subjugated the pest in that 
region. Special breeding stations are formed 
from where millions of parasites are distri- 


Letters to 


A Note on the Embryo Sac of Sagittaria 
sagittifolia L, 


In a recent paper Prof. K. V. O. Dahlgren' 
has described the development of the 
female gametophyte in Sagittaria sagittifolia 
and finds it to havea six-nucleate embryo 
sac arising in the same way as described for 
some other Alismacee in his earlier paper’. 
My material collected from Lucknow in 
February 1934 shows some variations in the 
number of nuclei in the mature embryo sac. 


Upto the four-nucleate stage the embryo 
sac develops in the same way as described 
by Prof. Dahlgren. Usually the two chala- 
zal nuclei do not divide further and the 
mature embryo sac is six-nucleate, but 


1 Dahlgren, K. V. O., ‘* Die embryosackentwick- 
lung von Echinodorus macrophyllus und Sagittaria 
sagittifolia,”’ Planta, Archiv fiir wissen., Botanik, 
1934, 21, 602-612. 

2 Dahlgren, K. V. O., ‘* Die embryologie einiger 


an,” Svensk Bot, Tidskr., 1928, 22, 
“17. 


| 


It is expected that Indian fruit-growers will 
take full advantage of methods that have 
been tried over and over again for the sup- 
pression of insect-pests of orchard crops and 
which, with its little necessary expenditure, 
will increase the annual output of an orchard 
by 25%. When all is said one may remind 
the fruit-grower that as with the human 
body so with the best cultivated orchard, 
a ‘doctor’ is always required to keep it in a 
condition of maximum efficiency. 


the Editor. 


sometimes, one or both of them may 
divide producing a seven and eight-nucleate 
embryo sac respectively. Sometimes, the 
lowest chalazal nucleus of the tetra-nucleate 
stage may undergo fragmentation and thus 
increase the number of the antipodal nuclei. 
The results obtained by me in Sagittria 
sagitlifolia agree with my previous observa- 
tions on S. guayanensis.* 


In his work on S. latifolia Schaffner* 
mentioned the presence of three antipodal 
cells. Cook’ on the other hand says that 
there are three ephemeral antipodals in 
S. lancifolia. Dahlgren’ criticises both of 
them and definitely states that there are no 
antipodal cells in Sagittaria. 


8’ Johri, B. M., ** A note on the life history of 
Sagittaria quayanensis, H. B. K.’’ Current Science, 
1934, 2, 428-29. 

* Schaffner, J. H., ‘* Contribution to the life 
history of Sagittaria latifolia,’ Bot. Gaz., 1897, 23, 
252-273. 

5 Cook, M.T. ‘* Tae Embryology of Sagittaria 





lancifolia L.’’ Ohio Nat., 1907, 7, 97-101, 
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I agree with Dahlgren that the six- 
nucleate condition of the embryo sac is 
typical for the family, but in all the three 
plants I have investigated—LZimnophyton 
obtusifolium (Johri "), Sagittaria guayanensis 
(Johri*), and S. sagittifolia—I find that in 
some cases antipodal nuclei are really 
present and occasionally they may also 
organise into cells. 
the fact that Schaffner and Cook misstated 


S. latifolia 
(Schaffner 1897) * ’ a 


S. lancifolia 
(Cook 1907) 


All evidence points to | 


| the case in regarding the exceptional as the 
usual condition. At the same time it must 
be pointed out that a careful re-examination 
of slides may reveal the presence of more 
than six nuclei in some of the embryo 
sacs of the genera investigated by Prof. 
Dahlgren. 

The following scheme summarises the 
work done so far on the development of the 
| embryo sac in the genus Sagittaria :— 


The earlier stages were not 
seen, 





Antipodals reported to be 
| ephemeral. Earlier stages not 
/ seen. 


After the 4-nucleate stage, 
the two chalazal nuclei re- 


/ 5 ai divided, occasionally 
-— (\ 1 \ S | $3 (8) main un 1 
ih ciianiiiiite 6 () (0) (0) (}) | | Pi i 4) {8 —_ = both of them may 
meee Y fol OU \4 oJ \q/ \o/ \s ey divide once. The mature 
(Johri 1934) 1248 / \o/ © embryo sacs may be 6-, 7- 
3 6 8 /F tt ) or 8-nucleate. 
“a / 
9 10 11 


S. sagittifolia 0 () EY (o 


(Dahlgren 1934) ]} 2 


g I find 7- and 8-nucleate 
embryo sacs also, as in 
S. quayanensis. 


Chart showing the development of the Embryo Sac in species of Sagittaria. 


1. Megaspore mother cell. 2. 


lower dyad cell. 5-11. 


® Johri, B. M., ‘* The life history of Lymnophyton 
obtusifolium Miq.’’ Current Science, 1933, 2, 99° 
100. 








Heterotypic division. 
Development of the female gametophyte. 


3. Dyad. 4, Enlargement of the 


I am greatly indebted to Dr. P. Mahesh- 
wari, under whose guidance the work was 
carried out. 


B. M. JourRIi. 


Department of Botany, 
Agra College, 
May 26, 1934. 
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The Mechanism of Geometrical Inversion 
in regard to Coumarins and 
Coumaric Acids. 


THE facility with which geometrical inver- 
sion takes place in the acids derived from 
the coumarins, just as the behaviour of the 
coumarins in most of their reactions, is con- 
trolled by the presence of a Katio-enoid 
system"* producing kationoid reactivity at 
the carbon atom in position 4. Substituents 
such as alkyl, hydroxyl and alkoxyl groups 
which act as electron sources tend to reduce 
the reactivity of the compound especially 
when they are present in the above-mention- 
ed position.” * Again the difference in 
properties between coumarin 4-— (IT) and 
coumarin 3-acetic acids (III) becomes easily 
intelligible from the above point of view. 
The possibility of the formation of a lactone 
IV’ may also partly account for the greater 
stability of IIL when heated. 


oO 
A\/\ oo 


Suc 
ANA\ 


IN/\ ry 
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V4 











cH CH: 
oO CO 
I IV 


Cis lo trans inversion.—The change from 
coumarin to coumaric acid takes place in 
an alkaline medium only and as an essential 
preliminary some additive reagent like 
NaOH, NaOCH, or NaHSO, has to add on 
to the double bond, temporarily at least, 
and thereby facilitate rotation. Several 
of these addition products have been 
isolated.“ * The process can be represent- 
ed as below :— 





' Seshadri, J.C.S., 1928, p. 117. 


* Robinson, Institute of Chemistry of Great 
Britain and Ireland, Lecture, 1932, p. 25. 


3 Seshadri, Jbid. 


— et. al., J.C.S., 1927, p. 2005; 1931, 
p. 1701. 


5 Linstead, J.C.S., 1932, p. 115. 

® Biihmann, Annalen, 1912, 388, 259. 

* Dodge, J, Am. Chem. Soc., 1916, p. 446. 
8 Seshadri, Ibid. 





Coumarin-—> 
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. +. + 
2Na 
WW Nou —CH 


ona 2Na 


\A\ cu = cH 


| 
CO. 


There are, therefore, two factors which 
control this transformation, viz., (i) addition 
at the double bond which renders rotation 
of the groups into the required position 
possible, and (ii) repulsion between the nega- 
tively charged O and CO, groups which 
forms the driving force for the change. The 
efficiency of the different reagents and the 
influence of the different substituents are 
clearly understood when their effects on the 
above two factors are analysed. In regard 
to the findings of Sen and Chakravarty’ on 
the use of mercury compounds in producing 
inversion it should further be remembered 
that substituents like nitro, chloro and 
bromo groups inhibit nuclear reactivity of 
the benzene ring thus preventing mercura- 
tion whereas alkyl, hydroxyl and alkoxyl 
groups have the opposite effect giving rise 
to mercurated products. 


Trans to cis inversion.—Stoermer and his 
co-workers observed’ that many coumaric 
acids and their esters underwent geometrical 
inversion under the influence of ultra-violet 
light. Ordinary sunlight has now been found 
to be equally effective. Very high yields of 
the coumarins are obtained and in several 
cases the change is complete within 12 hours. 
Light supplies the requisite energy for con- 
verting the trans form into the cis having a 
higher energy content. As for removing 
the effect of the double bond whereby the 
rotation of the groups is rendered possible, 
addition of an addendum seems to be 
neither possible nor necessary under the 
circumstances. The following mechanism 





® Sen and Chakravarty, J. Ind. Chem. Soc., 1930, 
p. 247. 

10 Stoermer, et. al., Ber.. 1908, 41, 335; 1909, 42, 
4865; 1911, 44, 640; 1912, 45, 310. 
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is suggested, the polarisation of the system 
being facilitated by light :— 


“Nox “Nou 





| od 
\A \cu = CH \/ \cH—cH 
S| ry . es 
c=0 C—O 
| | 
OR OR 
VII VIII 
“Non OR 
a | 
- | | C=O 
| 
\/N\cH =CH 
1X 
The stage VIII may be formed only 


momentarily and once the cis-phase is pro- 
duced it is stabilised as coumarin by the 
ready elimination of alcohol or water. A 
nitro group in the benzene ring further 
weakens the double bond by the positive 
field it creates and hence greatly facilitates 
the transformation whereas a methoxyl 
group does the opposite. 

In the presence of fuming hydrochloric, 
hydrobromic and concentrated sulphuric 
acids, particularly at 100°C. the irans acids 
and their esters undergo easy conversion 
into the coumarins. The removal of alcohol 
or water seems to be the first stage in the 
reaction. The dipole that is formed supplies 
the necessary energy for the inversion and 
the rotation of the groups is facilitated by 
the temporary addition of the acids at the 
double bond. 
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The course of the transformation under 
the influence of heat at the melting points 
of the substances, seems to belong to a 
slightly different type. In the case of the 
esters alcohol is first eliminated and the 
subsequent inversion may be represented as 
below :— 
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Here the combined effect of the carbonyl 
group and the positive charge on the carbon 
atom brought about by the removal of OR 
eliminates the effect of the double bond. 
Such a process does not obviously take place 
in the case of the acids partly due to the 
greater difficulty of the removal of water 
and partly due to the facility with which 
the elimination of carbon dioxide takes 
place producing styrenes. Experimental 


details will be published elsewhere. 


T. R. SESHADRI. 
Chemical Department, 
Andhra University, Waltair, 
. May 28, 1934. 





On a New Method of Synthesis of Bicyclic 
Terpenes: Synthesis of Ethyl cyclohexanone 
2: 6-dicarboxylate. 

THE synthesis of this ester has been attempt- 
ed in this laboratory by several methods, 
one of which, viz., the action of sodium 
ethoxide upon trimethylene dimalonic ester 
has now yielded the desired product b.p. 
140-42°/1-1‘5 mm. The formation of the 
desired cyclohexane ring by this method has 
been definitely established by hydrolysis 
and decarboxylation of the ester into cyclo- 

hexanone. 

Recourse has also been taken to another 
method for the preparation of the desired 
di-ester from cyclohexanone-2 : 6: 6- 
tetracarboxylic ester, b.p. 175° 2 3 mm. 
(pure product 30% yield) obtained by the 
action of carbonyl bromide upon the di- 
sodium derivative of trimethylene dimalonic 
ester. The tetra ester on being hydrolysed 
with alcoholic potash gives the corresponding 
tetra acid m.p: 246°, and is converted into 
cyclohexanone on being boiled with 50 per 
cent. sulphuric acid during 16 hours. The 
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conversion of this tetra ester into the required 
diacid is being tried under regulated condi- 
tions of hydrolysis and decarboxylation. 
This reaction being of very generai appli- 
eability has been extended for the prepara- 
tion of cyclopentanone and cyclobutanone 
tetracarboxylic esters by condensing ethylene 
and methylene dimalonic esters, respectively, 
with carbonyl bromide. The cyclopentanone 
tetra ester on drastic hydrolysis accompanied 
by decarboxylation has given cyclopentanone. 
It has been possible to raise the yield of 
ethyl butane tetracarboxylate from 15 to 65 
per cent. by using magnesium amalgam 
instead of sodinm.* 

The cyclohexanone-2 : 6-dicarboxylic ester 
and the corresponding cyclopentanone and 
cyclobutanone diesters with two active 
hydrogen atoms in 1: 3-positions should, 
it is expected, form convenient starting 
materials for the synthesis of some interest- 
ing bicyclic terpenes. 

P. C. GUHA. 
N. K. SESHADRIZNGAR. 


Department of Organic Chemistry, 
Indian Institute of Science, 
Bangalore, 

May 31, 1934. 


Catalogue of Scientific Periodicals. 
AxBout a year ago in an Editorial article’ it 
was suggested that one of the duties or func- 
tions of an Indian Academy of Science would 
be the establishment of a central library 
in order to facilitate scientific research in this 
country. The wisdom of spending in this 
manner so large a sum as would be required 
is, I think, debatable and in my opinion it 
would serve the purpose better if the money 
were used to increase the facilities available 
in existing libraries throughout the country. 
However that may be, I wish to suggest 
that an excellent and useful piece of work 
in connection with Indian libraries could be 
done by any central scientific body, such as 
an All-India Academy of Science, in prepar- 
ing a catalogue of all the periodical scientific 
literature available in the principal public 
and quasi-public libraries in India. 

At present it is often very difficult to 
ascertain in what library (even in a given 
city) a wanted reference may be found or 
whether it is available in India at all. The 
only catalogue of which I am aware dealing 





! Perkin, J.C.S., 1894, 65, 578. 
2 Current Science, 1933, 1, 335. 








with periodicals in more than one Indian 
library is Kemp's ‘‘Catalogue of the Scientific 
Periodicals in Caleutta Libraries ’’ published 
in 1918. This is already out of date and 
incomplete though still useful. There may 
be others of which I am unaware. Other 
countries possess catalogues of the scope 
suggested. For instance, the ‘‘ World List 
of Scientific Periodicals*’ published in 
England in two large volumes contains in 
the first volume the titles of all the known 
published scientific periodicals in the world 
and in the second volume a reference to 
where copies may be found in the libraries of 
selected cities in Great Britain and Ireland. 
Similar catalogues exist for South Africa, 
Canada and the United States; also, no 
doubt for other countries. 

The cost of preparing such a catalogue for 
the chief Indian libraries would be but a 
fraction of the cost of a new central library 
and the result would, I suggest, be of at 
least equal value to Indian science though 
it would not, of course, fulfil the same fune- 
tions. Indeed, even if a central library 
were eventually instituted the need for such 
a catalogue would still exist. It would be 
interesting to know how many librarians of 
existing libraries would be willing to co- 
operate in this scheme. 

A catalogue of this nature to be of greatest 
use would need to be brought up-to-date 
periodically—say, once in every five years. 

FORBES W, SHARPLEY. 
Department of Engineering, 
Indian School of Mines, 
Dhanbad, 
June 12, 1934. 





‘ Barren-Sterile ’—A New Mutant in Rice 
and its Inheritance. 


As far as the writers are aware the mutant 
described in this note does not seem to have 
been recorded in rice, previously. However, 
an almost similar case was described by 
C. M. Woodworth in maize.* 

In the 1932-33 paddy season, the junior 
writer in going through the selections from 
Muthusamba, a variety got from Cuddalore 
in 1931, noticed that out of 92 single plants 
grown separately, one lot No. 1900 was found 
to throw out a fairly large number of 
plants with leafy shoots, in the place of 
earheads (Fig.1). The actual counts showed 
148 normal and 38 barren-sterile plants in 


3 J. Heredity, 1926. 
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this lot suggestive of awide 3:1 ratio, and 
the mutating character as a recessive. As 
the numbers indicated the possibility of this 
character as a Mendelian phenomenon, it was 
decided to carry forward all the normal 
(ear-bearing) plants for growing as F,,’s for 





Fig. 1. 
Photograph showing the ear-bearing and mutant plants. 


confirmation. The barren-sterile plants, 
for obvious reasons, could not be carried 
forward to give another generation. 

Accordingly, 142 normal looking plants 
were grown as F,’s during 1933-34 season 
and out of these 58 bred pure for the normal 
ear-bearing character and the remaining 
84 segregated. 








Segregating Pure 
Families Families 
84 58 
Expected on )} - ~ Dev. 9 
3 5 95. af meV: -3°Q 
2:lratio ) 9°7 4763 SE. 
Normal or , Dev 
J Barren-sterile add 
canbesring =" plants TF 
Total of 84 
segregating 7,861 2,195 
families 
Calculated 3:1 7,542 2,514 319 7°3 


Though the ratio given is not a very good 
3:1 the figures undoubtedly indicate that 
the mutating character is a simple recessive 
to the normal. 

The other parts of the plants that have 
been more or less profoundly affected by 





this mutation are the internodes, the leaf 
blades, number of tillers, and height of 
plants. It is found that the mutant plants, 
without exception, in all the families studied, 
have about twice the number of internodes 
than the normal plants and that there is 
very much less variation in lengths of 
su@cessive internodes in the mutant than 
in the normal plant (Fig. 2). The mutant 
plants have leaf blades very much reduced 
in length. Regarding height and tillering, 





Fig. 2. 
Photograph to show the differences in internode length 
and number between: (1) ear-bearing, 
and (2) the barren plants. 
it is found that the normal plants are taller 
and have more tillers than the barren-sterile 
plants. 

Probable Origin of the Mutation.—The 
mutation under discussion is in all prob- 
ability a gene mutation and might have 
occurred either in the sexual cells or in the 
somatic cells early in the ontogeny of the 
plant. And this gene seems to have been 
responsible for barrenness variations in 
number of internodes and their lengths, in 
number of tillers, in leaf blade lengths, and 
in heights of plants, as it is more inconceiv- 
able that each of these characters were 
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governed by a separate gene closely linked in 
the chromosome and that simultaneous 
mutation of every one of these took place 
as asingle step. Further, no cross-overs were 
noted in any of the 142 families studied. 
A detailed account of this mutant will be 
published elsewhere. 
M. ANANDAN. 4 
V. KRISHNASWAMI. 
Agricultural Research Station, 
Aduturai, 
June 25, 1934. 





The Theory of Liquids. 


In a paper shortly to appear in the Indian 
Journal of Physics, the author has discussed 
a theory which considers a liquid as being 
composed of molecules, each associated with 
a spherical space, of which the diameter is 
given by the formula for the close-packing 
of spheres, namely, 

ao, = (1-32x10") ~ V ae 
This diameter is the average distance of 
closest approach of molecular centres; it is 
the distance from the centre of a molecule 
within which on an average there will be no 
molecular centres, and outside of which on 
an average, there will be uniform distribu- 
tion of molecular centres. Some molecules 
will approach more closely and there is 
nothing to prevent slow diffusion of mole- 
cules through the liquid. The average 
effect, however, is that of closely packed 
spheres. It is assumed that the molecules 
attract one another with a force given by 
uir” where r is the distance between two 
molecules; « is independent of temperature, 
but o as will be seen from (1) depends on 
it; the space kept clear around a molecular 
centre increases as its thermal motion 
increases. 

The theory has now been extended to 
molecules which attract with the force given 
above and repel with a force given by A/r”. 
The following formule have been deduced :— 


m a A 
1-31(m—5)o™t+! 1-31(n—5)o"*! 
»» (2) 


, Te 4a 
L;=4: 22x10" ( ) 
, Fe: 4)o"-! hd 


Tse 
er ren & . ) — 
(3) 


where y is the surface tension, L; is the 
molecular internal heat of vapourisation, 





Y= 











and a is the coefficient of thermal expansion. 
These equations are to be applied to tem- 
peratures of low vapour pressure only. 

Lennard-Jones’ has shown that from the 
second virial coefficient of a gas it is possible 
to deduce an array of values of m and n. 
Table 1 shows values of m and n, and ef the 
corresponding values of « and A deduced 
from the values of the virial coefficients of 
five gases. Tables 2 and 3 show the results 
of the insertion of these values in (2) and (3) 
respectively. It will be seen that values 
which satisfy the virial coefficient in the 
gaseous state give, when inserted in (2) and 
(3), values which agree with experimental 
observations for the liquid state. 

It may be noted that the Schrédinger 
equation indicates that helium atoms 
attract one another with a force varying as 
the inverse 7th power of the distance and 
that the force constant lies between 7 and 
9x10°°. The value of » for helium here 
used is close to that indicated by the 
viscosity of helium in the gaseous state.” 


TABLE 1. 


Force Constants derived from the 
Equation of State. 








Sub- | 
stance n | me A Kb 
He 144! 7 | 2-41x10-125 | 5-77 10-60 





H 144} 8 | 6-65x10-!"4 2-33 x 10766 

Ne 25 7 1-93 X10-195 2-55 X 10759 
| 

Ar 31 8 | 1-30x10-257 1-41 x 10-85 


| 
j 




















N, 31 8 | 1-52x10-236 | 2-02 x 10-65 
| | 
TABLE 2 
Surface Tension. 
Y 
Substance = = P cale. yo 
x10 obs. 
(2) 
He 2-5 4-02 0-32 0-30 
H. 20-0 4:05 | 19 2-0 
Ne 24-7 3-38 5-7 5-6 
Ar 90-0 4-07 11-7 11-9 
No 75-0 4-34 | 9-4 9-4 
| 














1 Lennard-Jones, Statistical Mechanics, by R. H. 
Fowler, Chap. X, 1929. 

2 Lennard-Jones, Proc. 
165. 


Roy, Soc., 1925, 107, 
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TABLE 3. Mysore process. Calculating the recovery 

Internal Latent Heat of Vapourisation (cals.). | 00 the amount of sucrose contained in juice 
: C the recovery by the Mysore process was 

Sub- , oc. ~ ame L, 48-2% against 46-8°% by Sethi and Sarkar. 
stance < 10° (3) | O88 It is worth while considering whether 
] | sugar making by the open pan system will 

He 2°3 | 4:00 | 0? 19-4 | 17-6 | pay at all in competition with modern sugar 
Hl. 20-0 | 4-05 | -014 169 «=| «177 factories working in India itself. With 
improved methods of milling and manufac- 

Ar 87-1 | 4-05 | -0046 | 1280 1326 ture, modern sugar factories can and do 

7 | surely recover much more sugar from cane 
N: 63-1 | 4-23 | "0048 | 1230 | 1330 than the open pan system ever can with the 








T. S. WHEELER. 
Chemical Department, 
Royal Institute of Science, 
Bombay, 
June, 1934. 





Efficiency of the Open Pan System of 
Making White Sugar. 


In these days of manufacturing sugar with 
the help of all modern appliances, still there 
are persons who think it worth while trying 
to improve the open pan system of manu- 
facturing sugar. 

The Mysore Department of Agriculture has 
done a lot of work in this direction during the 
years 1904-05 and 1906-07 and published the 
results obtained in the reports of the Agri- 
cultural Chemist for these years. The 
efficiency of the process on a commercial 
scale was tested on a private estate in 1911, 
and a summary of the results obtained was 
published.’ Recently Sethi and Sarkar have 
published a note* on the single pan method 
of manufacturing ‘ Khandsari’ sugar. 

While the work was conducted on a 
commercial scale in 1911, a total quantity of 
25,550 Ibs. of juice were boiled and 2168 Ibs. 
of sugar were recovered from it. Caleulated 
on the quantity of sucrose contained in juice 
only 48-2°%, of it was recovered as sugar. 
Just for comparison, the proprietor of the 
estate boiled 11,850 lbs. of juice in his own 
pans and obtained 2,419 lbs. of jaggery from 
it. The weight of jaggery obtained worked 
out to 20-4% on the weight of juice boiled 
while the recovery as sugar was only 8-8%, 
i.e., less than 45% of the weight of jaggery. 
In the process followed by Sethi and Sarkar 
the recovery of sugar from juice is only 
8-28% against a recovery of 8-8% by. the 

1 Journ. Mys. Agric. & Expl. 
5, No. 3. 

2 Agriculture and Live-Stock in India, 3, Part V. 





Union, 1924, 





milling and boiling appliances at disposal. 

Whether it is worth while spending 
further time and money on trying to improve 
the open pan system is a matter for serious 
consideration. 

B. N. IYENGAR. 
Department of Agriculture, 
Mysore, Bangalore, 
July 3, 1934. 


The Variation of Moisture in the Surface 
Layer of the Soil in Relation to the Diurnal 
Variation of Meteorological Factors. 


In a recent note’ one of us referred to the 
decrease in the pressure of water vapour 
with height above bare soil during day and 
the reverse phenomenon at night. These 
effects were observed daily at Poona during 
the clear season, November to April, when 
the surface layer of the soil is dry and con- 
tains only hygroscopic moisture. Experi- 
ments with samples of the surface soil 
exposed under natural conditions (in the 
open) showed that there was appreciable loss 
of weight by evaporation during the day and 
that most of the moisture lost by day was 
regained from the atmosphere during the 
night. These results readily explain the 
humidity observations, for, during the day, 
owing to insolation and consequent rise in 
temperature, the soil surface gives up mois- 
ture to the atmosphere, whereas during the 
night it absorbs moisture from the air 
layers above it and thus reduces the vapour 
pressure in these layers. 

Soil samples from a few other centres 
were next exposed in a similar manner and 
their weights determined at two-hourly 
intervals. The weights of the soils were of 
the order of 60 grammes, the area of cross- 
section of the vessels used being 30 square 
centimetres. Observations of air tem- 
perature, humidity, soil temperatures, wind 





3 Curr. Sci., 1934, 2, 445. 
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velocity and intensity of radiation from 
the sun and sky received by a horizontal 
surface were also made simultaneously. The 
figure shows the variation in the weights of 
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the different samples from 6 A.M. of 1-6-1931, 
to6 A.m. of 2-6-1931, the variations being 
expressed with reference to the weight of 
each_sample at 6 A.M. It is interesting to 
note the very high amplitudes of the evapo- 
ration during day and the absorption during 
night in the case of soils from Poona and 
Dharwar. Soil from Sakrand showed a 
moderate variation. The weight of each 
sample is maximum at the minimum tem- 
perature epoch (about 6 A.M.) and mini- 
mum at the maximum temperature epoch 
(about 2 p.M.). A sample of quartz powder, 
however, showed hardly any variation. The 
responses of different soils to the diurnal 
variation of meteorological factors appear 
to offer an interesting method of studying 
the hygroscopic properties of different soils 
and their influence on the micro-climate. 

Further work with different soils is in 
hand. The results obtained so far are being 
discussed fully elsewhere. 

L. A. RA™DAS. 
M. 8S. KA©TI. 


Agricultural Meteorology Branch, 
Meteorological Office, Poona, 
July 6, 1934. 





Refractive Index of Thin Films of 
Potassium. 
In recent papers, Zener and Kronig have 
given a quantitative explanation of the 
remarkable optical properties of alkali 





metals in the ultra-violet observed by 
Wood' In particular, Kronig’® has eal- 
culated the refractive index of potassium 
for different wave-lengths, and compared 
with the values deduced from Wood’s 
measurements on the change of amplitude 
and phase on reflection from thin films of 
potassium. Though the calculated values 
are of the same order of magnitude as 
Wood's observed values, the numerical 
agreement is far from satisfactory ; the 
caleulated values being consistently lower, 
being usually about one-tenth to one-half. 

The purpose of the present note is to 
suggest a probable explanation for this 
discrepancy. The experimental values of 
Wood refer to a thin film of material, whose 
thickness is of the order of the wave-length 
of light, whereas the computations of 
Kronig refer to an extended medium. It 
is well known from measurements on the 
conductivity of thin metallic films that as 
their thickness is. reduced they show an 
abnormal increase in resistance. This has 
been explained recently by A. Jagersberger* 
in the following manner. As the thickness 
of the film becomes so small that it is 
comparable with the electronic mean free 
path, the effect is as though there is a 
decrease in the number of free electrons 
which are responsible for conduction, and 
hence the abnormal increase in resistance. 
The discrepancies between Kronig’s cal- 
culated values which refer to an extended 
medium, and Wood’s experimental values 
which refer to thin films may probably 
be attributed to the same cause. On 
calculation, we find that a fit between the 
above calculated and experimental values 
can be obtained if the ‘ effective *’ number 
of free electrons per c.c. in Wood’s thin 
potassium films are taken to be about 50% 
of the actual number. This is of the same 
order of magnitude as is necessary to 
explain the anomalous resistances of thin 
films. 

From this point of view, measurements on 
the resistances of thin films of potassium 
obtained by Wood’s method would be very 
desirable. 

B. MUKHOPADHYAY. 
210, Bowbazaar Street, 
Calcutta, 
July 12, 1934. 





1 Phys. Rev., 1933, 44, 353. 
2 Nature, 1934, 133, 211. 
% Zeit. f. Physik., 1934, 87, 513. 
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Absorption Spectra of Single Crystals of 
Polynuclear Hydrocarbons. 


THE absorption spectra of single crystals 
of a number of polynuclear hydrocarbons 
have been studied by us using incident 
linearly polarised light. Among the crystals 
studied are anthracene, phenanthrene, 1, 2- 
benzophenanthrene, 1, 2, 5, 6-dibenzanthra- 
cene, fluorene, fluoranthene and pyrene, for 
which the orientations of the molecular 


<— +469 
<— -440u 





Fig. 1. 


benzene planes in the crystal lattice are 
known either from X-ray analysis or from 
the magnetic measurements on the crystals. 
In all cases, it is found that the absorption of 
the crystal is much more intense when the 
incident light vibrations are parallel to the plane 
of the benzene rings in the molecules than when 
the vibrations are along the normal to the 
benzene planes. 





As an example, we may take the case of 
1, 2, 5, 6-dibenzanthracene. It crystallises 
in the monoclinic system in the form of 
thin flakes parallel to the ¢ (001) plane. 
Recent X-ray measurements on this crystal 
by Iball and Robertson, and magnetic 


measurements by Banerjee in this laboratory, 
show that the benzene rings in the mole- 
cules of the unit cell are nearly parallel to 
the 6 (010) plane, and that the long axes of 
the molecules are nearly perpendicular to the 
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Fig. 2. 


a axis. Therefore, one of the extinction- 
directions in the plane of the crystal flake, 
namely the a axis, would correspond pre- 
dominantly to vibrations in the plane of the 
benzene rings along the width of the mole- 
cules, while the other extinction-direction, 
namely, that along the b axis, would cor- 
respond predominantly to vibrations per- 
pendicular to the plane of the benzene rings. 
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Using one such crystal flake of 1, 2, 5, 6- 
dibenzanthracene and allowing linearly 
polarised white light to be incident normally 
on the flake, its absorption spectra for the 
above two principal vibrations have been 
studied by us. Fig. 1 gives a microphoto- 
metric record of the absorption spectra in 
the visible region, the upper curve corres- 
ponding to vibrations along the a axis, 
and the lower to vibrations along the bd 
axis. It is remarkable that whereas the 
absorption bands appear prominently when 
the vibrations are along the a axis, they 
are quite feeble for vibrations along the b 
axis. Thus, these absorptions are practically 
confined to vibrations in the plane of the 
benzene rings, the vibrations along the 
normal to the plane of the benzene rings 
being almest freely transmitted. 


In Fig. 2 are reproduced the microphoto- 
metric records (on a different scale from that 
of Fig. 1) of these two principal absorptions 
for the ultra-violet region. The upper curve 
corresponds as before to vibrations along 
the a axis, and the lower curve to vibrations 
along the b axis. Here again, the polarisa- 
tion of the absorption bands is evident. 

The absorption by napthalene, 1, 4- 
napthoquinone and p-benzoquinone also 
show a similar striking dependence on the 
direction of the light vibration with reference 
to the molecular planes. 


K. 8. KRISHNAN. 
P. K. SESHAN. 
210, Bowbazaar Street, 
Caleutta, 
July 12, 1934. 


Insect Transmission of Spike-Disease. 


N a recent issue of the Indian Forester’ 
there have appeared some further com- 
munications on this highly controversial and 
vexed question. As the subject is one of 
much scientific as well as practical interest, 
it has been considered desirable to review 
the present position with special reference 
to its mere practical bearings. 

In October 1933, Dover? announced that 
Moonia albimaculata had three positive 
transmissions of spike-disease. The result- 
ing symptoms were ‘inseparable’ from those 
of typically spiked plants on morphological, 
biochemical and cytological grounds. The 
author admitted that the transmissibility 
of those symptoms by grafting had still to be 
established. 

Sreenivasaya,’ who carried out the graft- 
ing tests, failed, however, to obtain any 
transmission of symptoms to plants grafted 
with material derived from the Moonia- 
infected plants. He further states that 
“the three plants alleged to be diseased 
only represented a stunted condition which 
was brought on by an impoverished soil, 
want of a vigorous host and _ probably 
aggravated by insect-feeding "’; they ‘‘ after 
careful nursing With fresh soil and host, 
have since turned completely healthy.” 





1 Indian Forester, 1934, 60, 492. 
2 Ibid., 1933, 59, 695. 
3 Nature, 1934, 133, 382. 





In his reply to Sreenivasaya’s note 
Dover* does not concur with the claims of 
his colleague that the Moonia plants became 
healthy and relates his experience of having 
seen healthier-looking plants recorded as 
** genuinely spiked *’ and of markedly reduc- 
ing ‘‘spike-like faces of disease sandal plants” 
by pruning, nursing or growing in shade, 


Literature on the spike-disease of sandal 
records several instances where such contro- 
versial differences of opinion have often been 
expressed. (See Proc. Conference on Spike- 
Disease of Sandal, 1917.) In fact, the ‘‘ spike- 
like new flush bursting in response to certain 
types of injury to the sandal plant, like fire, 
has been mistaken for spike.’ ‘* With 
regard to the appearance of spike-like 
growth on trees badly burnt as noted by 
Mr. Hole, both Mr. H. 8. Narayana Rao and 
Rao Sahib Rama Rao considered that this 
should be worked upon as a temporary re- 
action and that later the growth would once 
more become normal "’ (Ibid., p. 6). Hearsey 
referring to the idiosyncracies of sandal, 
invites attention (Ibid., p. 31) to ‘* the small 
leafed tree which is invariably found on dry 
soil in exposed localities, leading a novice to 
imagine that the tree was spiked’’. Chat- 
terjee’ in the course of his extensive 

4 Indian Forester, 1934, 60, 505. 

5 Investigations on Spike-Disease of 
1932, 5, 12. 


Sandal, 
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experiments with ‘‘ the suspected vectors ”’, 


M. variabilis (albimaculata), P. uniformis 
and Sarmia sp.(?), observed ‘* distinct 
shortening of internodes and leaves and 


also clustering of leaves ’’ in his experiments 
with P. uniformis, but all these trees deve- 
loped healthy tlush later. 

The few extracts given above illustrate 
that certain types of growth present ‘‘ faces ”’ 
which may sometimes be mistaken for spike, 
and emphasise the need for developing 
an ‘objective method’ of diagnosing the 
disease, which would be helpful in deciding 
doubtful cases of growth. Its importance 
appears to have been fully realised by both 
the research organisations: (1) the Depart- 
ment of Agriculture, Mysore, and (2) the 
Indian Institute of Science. Narasimhan 
of the Mysore Group has provided a 
cytological technique by which one can 
diagnose spike while a grafting technique 
is offered by the Institute workers. The 
latter technique which is simpler has been 


applied successfully and extensively for 
deciding doubtful specimens. 
Dover remarks that grafting experi- 


ments only yield ‘*‘ a type of evidence which 
is considered inconclusive when applied to 
the results of insect transmission studies” ° 
and his contention is supported by the Edi- 
torial review which asserts that ‘‘ the results 
of insect transmission experiments cannot 
now be proved or otherwise by grafting 
experiments.”’* It is rather difficult to 
appreciate the force of this argument, if one 
remembers that the grafting technique is one 


6 Indian Forester, 1934, 60, 505. 
7 Ibid., 1934, 60, 492. 


that has proved successful in diagnosing 
cases of spike naturally transmitted by 
vectors operating in forests. Since the main 
objective of the entomologist is to transmit 
spike through the agency of viruliferous 
vectors, the vector-fed plant, if it should be 
pronounced to be typically spiked, should 
answer the grafting test just as much asa 
spiked plant (grafted with material derived 
from a naturally diseased plant) does stand 
a similar test. 

It may be argued that in the case of the 
Moonia-fed spiked plants, the dosage was 
insufficient, that the disease produced was 
not virulent, and that the vector in question 
transmitted only a single component of the 
virus complex which has possibly two or 
three. But it only serves to establish the 
fact that the insect transmission has not 
been the success, as it was announced to be 
some time ago.* It should be, however, 
admitted that the large number of negative 
experiments conducted by Chatterjee 
and Dover are very illuminating, but it 
is unfortunate that in spite of the indepen- 
dent efforts of the Mysore Agricultural 
Department and the Forest Research Insti- 
tute, Dehra Dun, the natural transmission 
of spike should still remain obscure. We 
cordially endorse the opinion of the Editor 
of the Indian Forester that ‘‘ the only profit- 
able course in future is to repeat them 
extensively with such modifications of 
technique as are required by the possibly 
complex nature of the spike virus and 
the dependence of virulent infection or such 
factors as dosage or dual vectors.”’ 





8 Dover, Nature, 1933, 132, 592. 
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The Geology of the Krol Belt. 


pps the past ten years or so consider- 

able advance has been made in our 
knowledge of the geology of the Himalaya, 
which has served to show that the structure 
of these mountains is more complicated than 
had hitherto been thought. Mr. Auden in 
a recent publication’ has dealt with the 
geology of this mountain range. In the 
reviewer's opinion it must be regarded as 
a most important contribution to Himalayan 
geology, based as it is on detailed mapping 
and acute observations. The area described 
is a long narrow beit running E.S.E. from 
Solon on the Kalka-Simla railway, along the 
south-west side of the Giri valley, and across 
the Tons river to the southern part of the 
Chakrata district. On its north-east side is 
the area of more highly metamorphosed 
rocks mapped by Pilgrim and West; on its 
south-west side is the belt of Tertiary rocks 
forming the southern edge of the Himalaya. 

Broadly speaking, Mr. Auden regards the 
Krol belt as a thrust mass of Jaunsar- 
Blaini-Krol-Tal rocks resting on a floor of 
Simla slates and Tertiary rocks. Separat- 
ing these two groups is the Krol thrust, 
which is itself folded. (The well-known 
outcrops of Subathu beds near Solon are 
thus regarded as belonging to the under- 
lying group of beds, below the Krol thrust.) 
The details of the geology, however, are 
exceedingly complicated, as a glance at the 

nap accompanying the paper will help to 
show. In addition to the general descrip- 
tion of the area itself, many problems which 
have a bearing on the geology of adjacent 
tracts are dealt with in a forceful and 
penetrating way. Brief reference may be 
made to some of these. 

It has lately become increasingly clear to 
those working in the Himalaya thaf the 
importance of the well-known ‘ Main Boun- 
dary fault’ of Medlicott and Middlemiss, 
separating the Siwaliks from the older Ter- 
tiary rocks, has been overrated; and Mr, 
Auden ecrystallises this change of opinion 
in a well-reasoned statement, from which 
the following may be quoted : 

** It appears to the writer that the conception of 
a‘*Main Boundary fault’, and hence ‘of a basal 
thrust-plane to the Himalaya, has been carried 
too far. It arose at atime when the faults were 
thought actually to mark the successive limits of 


sedimentation against the uprising Himalaya and 
when the structure of the pre-Tertiary rocks had 


of. 


Rec. Geol. Sur. Ind., 1934, 67, Part 4, pp. 357- 
4 





not been examined in detail. Recent work by 
Pilgrim, Wadia, West and the writer has shown 
the number of thrusts that actually exist in these 
pre-Tertiary rocks. Some of these cannot be 
considered minor structures, comparable solely 
with the minor thrusts, as distinct from the major 
thrusts, of the North-West Highlands. The Chail 
thrust of Mr. West is of premier importance. In 
the Himalaya, asin the Alps, it would appear 
impossible to regard any single dislocation or 
nappe as having borne the whole burden of the 
advance upon the foreland.”’ 

An illuminating suggestion put forward 
by Mr. Auden is that the true Blaini beds 
which underlie a normal Infra-Krol-Krol 
succession are distinct from beds mapped 
elsewhere as Blaini, e.g., at Simla (which may 
come as a shock to some). These latter he 
would correlate with the Mandhali beds of 
Chakrata, suggesting that there were two 
periods of glaciation (or whatever the con- 
ditions were which gave rise to those pecu- 
liar beds), one at the base of the Jaunsar 
series and the other below the Krol series. 
And while this suggestion has a good deal 
to commend it, explaining a number of 
difficulties, it is one which must for the 
time being be regarded as non-proven. An 
alternative explanation is that Oldham 
included under the name Mandhali two 
distinct sets of rocks, the true Mandhali 
beds at Mandhali village in north Chakrata, 
which may be in part identical with the 
Blaini at Solon and Simla ; and other beds in 
South Chakrata, those mapped by Mr. 
Auden, which are basal Jaunsars. 

A good deal of emphasis is laid by Mr. 
Auden on the effect of varying degrees of 
metamorphism upon rocks, more especially 
the bearing it has upon correlation. Appa- 
rently the grade of metamorphism displayed 
by the rocks of the Krol belt is always of 
an epi-type, in which shearing stress and 
low temperature have been the main fac- 
tors. But the degree of metamorphism to 
which the rocks have been subjected varies 
considerably from place to place, and fre- 
quently makes the correlation of the rocks 
a matter of great difficulty. Consequently 
the author lays emphasis on the unsound- 
ness of placing too much reliance on meta- 
morphic grade in problems of correlation. 
He goes even further, however, and sug- 
gests that the meso-type of metamorphism 
displayed by the Jutogh series in the coun- 
try north-east of the Krol belt may bea 
local phenomenon related to the intrusion 
of the granite, and is not by itself to be 
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regarded as evidence in favour of those 
rocks being older than the rocks of the 
Krol belt. 

As regards the time of the intrusion of 
the gneissose granite which is found in the 
Jutogh series, and similar granites else- 


where (the Central Himalayan gneiss of | 


Stoliczka) Pilgrim and West, while refrain- 
ing from expressing any definite opinion, 
except that it was probably pre-Chail in 
age and possibly Archean, rejected 
MeMahon’s view that the intrusion took 
place during the Tertiary at the time of the 
upheaval of the Himalayas. Mr. Auden goes 
further, and puts forward reasons for sup- 
posing the intrusion to have taken place 


| during the Paleozoic, suggesting that it 
occurred in connection with certain crust 
| movements which he suggests took place in 
pre-Krol times, along a line coincident with 
the line of the old Aravalli mountains if 
| continued northwards into the Himalayas. 

Other aspects of the geology, mostly 
relating to the lithology of the rocks, are 
described in detail. Butenough has been 
said to show the importance of this paper in 
throwing further light on the structure of 
the Himalaya. It is accompanied by a 
map of great beauty, which does credit 
alike to the author who made it, and to the 
Survey of India who printed it. 

Ww. 


Research Notes. 


Singular Solutions of Ordinary Differential 
Equations of the Second Order. 


THE methods of obtaining the Singular 
Solutions, which are applicable when a 
given differential equation or one of its first 
integrals involves irrational or transcen- 
dental expressions, are described by Srini- 
vasiengar in an important paper published 
in the Jubilee Memorial Volume (Vol. 20) 
of the Indian Mathematical Society. 

In Part II of the same paper the author 
has discussed a number of topics of interest. 
Several illustrations of differential equations 
which possess, what the author calls incom- 
plete primitives, are given and the readers are 
cautioned against calling the residual primi- 
tive as singular solutions. The author 
disagrees with the existing theory about 
Singular Solutions of the second order, and 
explains how any singular solution of the 
equation w (x, y, y’) =9 will satisfy the original 
equation F (x, y, y’, y”) =0 in a large number 
of cases (w=0 being the equation giving 
Singular Solutions of the first order). A new 
method of obtaining the osculants of the 
system f ‘x, y, a, 6)=0 is also given. 





Envelopes of Systems of Surfaces. 


IN a paper published in the Tohoku Mathe- 
matical Journal (39, Part I) Srinivasiengar 
has discussed the methods of obtaining the 
envelopes of singly infinite and doubly 


infinite systems of surfaces, when the equa- 
tions of these systems may contain irra- 
tional or transcendental expressions. 


The 


results centre round the following theorem, 
which is proved in the paper: 

If one or more of the first partial derivatives 
of fix, y, 2) become infinite in virtue of 
P(x, y, 2) =0, the two surfaces f=, 6=0 touch 
each other all along their curve of intersection 
(except in very special cases). 

Among the corollaries of this result, the 
following may be particularly mentioned : 

If E=0 denotes the envelope of the first 
species of the system of surfaces u(x, y, z)=a, 
it will also be an envelope of the first species of 
the system $(u, v)=a, where & is any holo- 
morphic function of uand v, and where none 
of the first partial derivatives of v becomes 
infinite in virtue of E=0. 





“Showers” of Positive and Negative 
Electrons. 


PERHAPS the most beautiful phenomenon 
revealed by the application of Wilson’s 
cloud chamber method to the study of cos- 
mie radiation is the occurrence of ‘‘showers”’ 
of positive and negative electrons apparently 
emanating froma point in the neighbour- 
hood of the cloud chamber. In the Proce. 
Roy. Soc. for May, C. W. Gilbert describes 
the results of his experiments on the pro- 
duction of these showers. The investiga- 
tions were carried out by him in Switzerland 





at three different heights above sea-level— 
3500 metres (Jungfranjoch), 2300 metres 
(Eigergletscher) and 500 metres (Ziirich). 
Using three Geiger-Muller counters, he in- 
vestigated the simultaneous coincidences in 
the three counters caused by the presence 





Pen 
q 


> 


oe ee ae ee, a a a a a 


a 


—F— 64 2 = 4 & 


Spots + 


tert a 


> oo 





aa 
v 


’ 


> 


JuLy 1934] 


CURRENT SCIENCE 31 





of varying thicknesses of lead screen placed 
above and below the counters. He finds 
that with increase of height, the number of 
showers increases at about the same rate as 
the intensity of general cosmic radiation. 
From a comparison of the absorption of the 
shower-producing radiation and of the 
general cosmic radiation, Gilbert concludes 
that the two are not identical. There are 
thus at least three types of rays associated 
with cosmic radiation: (1) primary radiation 
in all probability consisting of charged par- 
ticles with excess of positive and having 
an energy of the order of 10°" electron-volts 
as shown by the variation of cosmie ray 
intensity with latitude, (2) shower- producing 
radiation of unknown kind, perhaps of the 
v-ray type, and (3) shower particles consist- 
ing of positive and negative electrons with 
energies of the order of 10° electron-volts 
and originating simultaneously in the field 
of the nucleus of atoms. K. R. R. 


A High Intensity Mass-Spectrometer. 


THE isolation of isotopes in the case of 
elements available in a gaseous form has 
been achieved by Hertz and his method has 
been described in these columns (Curr. Sci., 
1932, 1, 173). The separation of the 
isotopes of solid elements, however, has not 
been a success so far. W. R. Smythe, L. H. 
Rubaugh and 8. 8S. West (Phys. Rev., 1934, 
45, 724) now describe a form of mass- 
spectrometer designed by them to achieve 
the above object. The essential part of the 
instrument is a new form of pole piece 
which serves as a magnetic lens. Both 
boundaries of either pole piece are formed 
by two circles passing through the origin of 
coordinates, one of them having its centre 
on the Y-axis (which is parallel to the 
original direction of motion of the positive 
rays) at the focal point C, while the centre 
of the other is at a distance r to the right 
of C, where r is the radius of curvature of 
the trajectories in the field. In order to 
have an intense parallel beam of positive 
rays, a concave cylindrical electrode, 
machined out of an iron block and having 
only some parts covered with emitting 
material, was used as the source of the rays 
and a slit with bevelled edges was used, its 
width and level as weil as its distance from 
the emitter being adjusted to be suitable to 
the curvature of the electrode. Two focus- 
sing bars were also used to correct any errors 
in these adjustments. 





The heating elements consisted of 35-mil 
molybdenum wires wound on 8 mm. Stupe- 
koff tubing passed through two large holes in 
the source block which was surrounded by a 
water-jacketed copper box at the same 
potential. The source could attain 1450° K 
when the iron evaporated noticeably but 
without permanent injury, and was found 
suitable for several Kunsman catalyst alkali 
metal emitters. The accelerating potential 


was taken from a 60900 volt, 10 Kw. D.C. 
generator which was found to be very 
steady. 


The receiving arrangement was a vacuum- 
tight cylindrical box with two slits; the 
position and width (1 mm.) were adjusted 
so as to coincide with the focus regions of 


the two isotopes of potassium which was 
the metal studied. The collectors were 
placed behind the slits. With an _ ion 


current of 0-1 milliamp., about a milligram 
of K,, was obtained in 7 hours. Samples 
of K,, for radioactive work are reported to 
be under preparation. 


Negative Protons and Nuclear Structure. 


ARGUING from the discovery of the positive 
counterpart of the electron, viz. the positron, 
and from the fact noted by Williams (Phys. 
Rev., 1934, 45, 729) that some of the negative 
particles present in cosmic radiation corres- 
pond toa protonic mass, Gamow (Phys. Rev., 
1934, 45, 728) infers that there may be a 
number of negative protons amongst the 
constituents of nuclei, the neutron being 
then considered as made up of a positive 
proton and a negative electron or a negative 
proton and a positive electron. Considera- 
tion of the stability of nuclei on lines 
similar to those adopted by Heisenberg leads 
to the conclusion that the exchange forces 
between positive and negative protons form 
a repulsive system. Some modifications in 
the previous theory necessitated by the 
introduction of negative protons are expect- 
ed to bring the calculation of limits of 
stability of nuclei into better agreement 
with experiment. Another consequence of 
the new. idea is the possibility of existence 
of isomeric nuclei, i.e., nuclei of the same 
charge and mass but of different consti- 
tution. The radioactive element UZ (found 
by Hahn) is regarded as an isomer of UX,, 
this view providing an explanation for the 
fact that UX, disintegrates into UX, or UZ 
with a f-transformation although UX, has 
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no tendency to change into UZ, but both 
disintegrate to form ULI. 





Tooth Structure and Vitamin-C Deficiency. 


WILFRED FISH AND LESLIE HARRIS in 
a recent contribution (Phil. Trans. Roy. 
Soc. Lond., 1934, B. 502, 489) have presented 
the results of their investigations on the 
teeth and jaws of guinea-pigs suffering 
from acute full scurvy. chronic sub-scurvy, 
developing scurvy, curing scurvy, and com- 
plications due to other dietary deficiencies. 
The authors have given a new interpreta- 
tion of the dental abnormalities seen in 
vitamin C deficiency, the ‘*Pulptone’’ theory 
being rejected and the difference between 
the appearance of the tooth in scurvy and 
sub-scurvy accounted for. A _ theory is 
advanced as to the mode of action of vitamin 
C, which is regarded as a primary necessity 
for maintaining the functional activity of 
certain types of cells, including odontoblasts, 
osheoblasts, ameloblasts, etc.; other effects 
of vitamin C deficiency are physiological 
sequetie of this primary action. Attention 
is also directed to the practical importance 
of the disorders in the enamel and cemen- 
tum, overlooked by past workers. 





The Segmentation and Chondrification 


of the Skull of the Duck. 
In an exceedingly interesting paper (Phil. 
Trans. Lond., 1934, B. 502) Barrington and 
de Beer have described the segmentation 
and chondrification of the skull of the duck. 
The object of this paper has been to clarify 
some obstruse points in the development 
of the skull. The authors have attempted 
successfully to explain why the planum 
sphenolaterale separates the first and second 
branches of the V-nerve and why the 9th 
and 10th nerves are separated by a carti- 
lege and also the abnormal passage of the 
olfactory nerves and carotid arteries and 
the homology of the turbinals. Barrington 
describing the segmentation, points out that 
the skull consists of 9} segments of which 
64 are metotic. The part on the chondri- 
fication of the skull is contributed by 
de Beer. The author very clearly describes 
the occipito-atlantic joint in the vertebrates 
generally and notes that the formation of 
the condyle in squamata (which resembles 
the mammals) is different from that of Cro- 
codile, Chelonia and birds. A reference to 





the occurrence of the ‘proatlas’ arch is also 


made. At the end, the phylogeny of the 
amniota is briefly described from the view- 
point of chondrification. It is said that a 
stock in the Amphibia with an inter-seg- 
mental occipito-atlantic joint gave rise to 
Sauropsidan and Theropsidan branches. In 
the latter branch the inter-segmental type 
of joint persisted while in Chelonia, Croco- 
dalia and Squamata alone the joint became 
intrasegmental. 


Endocranial Cast of Sinanthropus. 


A NOTABLE contribution to our knowledge 
of the remarkable fossil man of China is 
made by J. L. Shellshear and G. Elliot 
Smith (Phil. Trans. Roy. Soc., B. 503, 
pp. 469-487). The endocranial cast of Sinan- 
thropus is perhaps the best preserved of all 
the fossil men known and lends itself to a 
comparison with the actual brains of 
modern men. It is undoubtedly clear from 
the examination of this cast prepared by 
Late Prof. Davidson Black that we are 
dealing here with a remarkably primitive 
brain. The occipital region is identical 
with that of the apes and a comparison with 
the brain cast of Pithecanthropus reveals 
that Sinanthropus is more primitive and in 
an earlier stage of evolution. A precocious 
expansion of the posterior end of the second 
temporal convolution and the orbital mar- 
gin of the frontal territory are noticeable. 
There is again a precocious expansion of 
the lower parietal area and a pushing for- 
ward of the pole of the temporal region. 
An important peculiarity is the remarkable 
degree of symmetry between the two cere- 
bral hemispheres, which is a very rare fea- 
ture in the human brain. 





Differentiation in Basaltic Magmas. 


A VERY important paper on ‘ Trends of 
Differentiation in Basaltic Magmas ”’ is pub- 
lished by W. Q. Kennedy in a recent num- 
ber of the American Journal of Science, 
1933, 25, pp. 239-56) in which certain 
ideas previously published by the author 
in his paper on ‘The Parent Magma 
of the British Tertiary Province ’’ have been 
further developed so as to include basaltic 
rocks in general. As a result of these stu- 
dies it has been shown that the two main 
basaltic magma-types—the Olivine-basalt 
Magma-Type and the Tholeiitic Magma- 
Type—are both of world-wide distribution 
and fulfil the conditions of primary magmas. 
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It is therefore suggested that we must 
recognise that these two are distinct parent 
basaltic magmas, each of which has its own 
independent line of descent. There is no 
evidence for supposing the existence of a 
common source for these two basaltic mag- 
mas nor is there any reason to infer that 
either of them is a derivative from the other. 


Crush Conglomerates of Dharwar Age. 


In a recent number of the Rec. Geo. Sur. 
Ind. (67, Pt. 4) Dr. M. 8S. Krishnan 
has published a short paper on ‘‘ Some Crush 
Conglomerates of Dharwar Age from Chota 
Nagpur and Jubbulpore”’ in which he has 
given a petrographic account of some crush 





conglomerates which he has noticed in the 
Gangpur State of Bihar and Orissa and in the 
Jubbulpore District of the Central Provin- 


ces, and compared these withthe ‘ auto- 
clastic conglomerates’ described elsewhere in 
India. The author recognises the fact that 
‘* the criteria for distinguishing autoclastic 
from crush conglomerates of sedimentary 
origin are generally difficult of application 
in the field where highly folded and meta- 
morphosed sediments are concerned.’’ He 
is, however, of opinion that practically all 
the material described by him in the pre- 
sent paper are undoubtedly conglomerates 
of sedimentary origin, although in some 
places the sedimentary characters have been 
obscured by intense shearing and crushing. 


Agricultural Education in India. 
By Keshava Sharan Agarwala, M.sSc., LL.B. 


[* a predominantly agricultural country like 
India where the vast majority of the 
population lives on agriculture, the impor- 


tance of agricultural education cannot be over- 
emphasised. The need for it has been fully 
realised by the Government of India and _ the 
Provincial Governments and much has been done 
in this direction in recent years in the form of 
practical demonstration and propaganda on Agri- 


cultural farms and by providing facilities for 
higher education in agriculture. Besides the 


Agricultural Research Institute at Pusa and the 
Imperial Institute of Animal Husbandry and 
Dairying at Bangalore, which provide post- 
graduate training and research facilities in 
agricultural science and for which the Government 


of India is responsible, the provinces have their 


own agricultural colleges teaching diploma and 
degree classes. In addition to these agricultural 
colleges, some of the Indian Universities have also 
recently instituted B.Sc. courses in agriculture. 
The collegiate education in agriculture is no 
doubt very useful and necessary, but even at the 
best, only a very small portion of the population 
can hope to obtain it. Moreover, the graduate 
coming out of the agricultural college, as a rule, 
seeks Government or other employment instead 
of taking up practical farming where he could 
give the fullest benefit of his advanced education 
to the country’s agriculture. For the rural masses, 
considering their number as well as their gross 
illiteracy, what is required is a type of general 
agricultural education of a school standard and 
imparted through the vernacular medium of 
instruction. There should be established agri- 
cultural schools all over the country so that the 
children of the agricultural classes may freely join 
them after the necessary vernacular education and 
learn the up-to-date methods of cultivation and 
the use of new implements, etc., under trained 
teachers in a course of 3 to 4 years just to suit 





their practical needs. These schools will provide 
the country with a set of young men who will take 
up the cultivation of land according to modern 
agricultural methods. 

There are very few agricultural schools at 
present in India and there is a definite demand in 
the country for more schools of this type. Unfor- 
tunately, the recommendation of the Royal 
Commission on Agriculture to the effect that there 
should be no extension of such schools greatly 
retarded their growth. Time has, however, 
amply proved the immense utility of such institu- 
tions and the Provincial Governments are also 
recognising their usefulness. In this connection, 
itis gratifying to note the decision of the Bombay 
Government to continue the two farming schools 
in the presidency, the abolition of which was 
recommended by the Thomas Reorganisation 
Committee. The Government have, however, 
decided to effect economies in the working of these 
schools. It may be mentioned that in the case of 
educational institutions, economies are effected 
either by curtailing their activities by staff 
reduction or by increasing the fees. None of these 
methods should be adopted in this case since 
there is necessity for opening more schools and 
also for popularising them by fixing the fees as low 
as possible so as to bring them within the reach of 
the rural masses. 

It might be pleaded that in these days of finan- 
cial stringency, much attention and money cannot 
be devoted to agricultural education. It must not, 
however, be forgotten that the interest of the 
whole country is at stake in agriculture and that 
agricultural education is a necessity if the country 
is to have the fullest benefit of its agricultural 
industry. Its development will undoubtedly lead 
to greater prosperity and a bright future. The 
educational activities about agriculture therefore 
require extension and should on no account be 
curtailed. 
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Rice Research in Matren* 


By K. Ramiah. 


NDIA including Burma occupies a very pre- 
dominant position with regard to world’s 
production of rice, its share being 33 million tons 
out of a total of 59 millions. The share of Madras 
in this is roughly a little over 5 millions. So far 
as trade in rice is concerned, it is Burma because 
of its big production and meagre population that 
figures most prominently. The most important 
feature of rice cultivation is the profuse water 
supply it requires. lt is grown essentially under 
swanip conditions throughout the world. 

Rice is one of the earliest crops known to man. 
Regarding its place of origin recent researches 
have shown that S.-E. Asia, either Indo-China or 
India, is the original home. [In an ancient 
Chinese work, nearly 5,000 years old, rice is 
mentioned as one of the principal plants nourish- 
ing the country. Ancient Egyptians did not 
know of rice, nor is it mentioned in the old testa- 
ment. The Asiatic origin of rice is confirmed by 
the multifariousness of the varietal material in 
China, Indo-China and India. Rice got into Europe 
only by 300 B.C. introduced by Alexander from 
India. Due to the antiquity and the ages through 
which it has been in cultivation there is a profu- 
sion of varieties. It is stated that there are over 
2,000 varieties in Asia alone and the Coimbatore 
collections that have been gradually accumulating 
have now come to nearly a 1,000. The charac- 
ters, both morphological and physiological, in 
which the varicties differ from each other are 
extremely varied that it is impossible to adopt a 
perfect system of classification. The life duration 
of the plant may vary anything from 90 days up 
to 8 months and this again is subject to the 
influence of the locality in which it is grown. 

A systematic study of rice begun in Madras in 
1914. covers all aspects, genetics, morphology, 
physiology, agronomy and recently cytology as 
well. The three well-known methods of crop 
improvement work have been practised, viz., 
introduction, selection and hybridisation. Except 
one or two instances, the question of introduction 
has not been attended with much success as the 
question is, to a large extent, dependent upon the 
particular requirements of particular tracts. 

The pure line selection, the main underlying 
principle of which consists in that the merits of 
an individual are to be judged by the perform- 
ance of its progeny, has been very fruitful of 
results. Already ten strains have been evolved in 
Coimbatore which are under distribution to the 
people in different parts of the province. The 
area under these improved strains can now be 
safely reckoned in several hundreds of thousand 
acres. These strains besides giving yield increases 
varying from 10-20% are also found to possess 
some useful ancillary characters like good quality 
rice, high percentage of rice to unhusked grain, 
resistance to diseases, etc. As an instance of the 
wide popularity of one of the Coimbatore strains, 
mention may be made of GEB 24 which is grown 
practically all over the province. Even in Mysore 
where it was first introduced in 1924-25, it is now 





* Text of a paper read before the Bangalore 
Easter Science Congress, 1934. 








considered the most popular variety occupying 
30—40 thousand acres. 

The selection work has, however, one important 
limitation in that we cannot be sure that a strain 
doing well in one centre under a particular set of 
agricultural and climatological conditions will 
behave equally so under a different set of con- 
ditions. So the expansion of the Coimbatore 
work took the shape of the opening of a number 
of sub-stations, one in each of the important rice 
tracts of the province, so that the local problems 
and the local varieties could be tackled there. 
The first suh-station opened in Aduturai for the 
Tanjore district, has already issued 11 strains, 
and at a very modest estimate it can be said 
that more than half the area of this district is 
now grown with these improved strains. The 
second station opened in Maruteru has issued 
8 strains suitable for the Kistna and Godavari 
districts. It is only a question of time before 
strains are issued from two other stations, one in 
Pattambi for Malabar, and the other at Berham- 
pore for Ganjam, the two districts which record 
the poorest rice yields in the province. 

Rice plant just like any other organism is influ- 
enced by the environment, soil and climate, in 
which it is grown and hence probably the widely 
divergent acre yields obtained in the different rice- 
producing countries of the world. India occupies 
an unfavourable position with regard to acre 
vields when compared to countries like Spain, 
Japan and Italy though among the provinces 
within India, Madras is definitely the best. That 
intensive methods of cultivation, manuring and 
growing of strains all combined, can increase the 
yields even in Madras has been exemplified in the 
Coimbatore Central Farm where the average acre 
yields have been increased to nearly 4,000 Ib., 
nearly double those of 10 years ago. 

The next line of improvement is by hybridisa- 
tion which attempts at synthesising in one variety 
certain desirable characteristics observed in two 
or more varieties, by undertaking artificial cross- 
ing among them, and picking out from the resulting 
varying progeny those types showing the desirable 
combinations. The success of this work depends 
upon the correct choice of the parents and a know- 
ledge of the genetics of the particular characters 
sought after. The principle of inheritance is 
based on the famous “ Mendel’s Laws’ The 
study of cytology, i.e., the changes in the cell 
contents, which has made such great progress in 
the last two decades has had a phenomenal effect 
on the study of genetics. It was just 25 years 
ago that a definite connection was actually estab- 
lished between the behaviour of chromosomes, 
the dark staining minute bodies in the nucleus of 
the cell, and the laws of heredity. We are indebt- 
ed to Professor Morgan and his colleagues in 
America who, with their classical work on the fruit 
fly, Drosophila, have been mainly responsible for 
this advance now recognised as the ‘** chromosome 
theory of heredity ’”’. His work has led to several 
important modifications in the ‘*Mendel’s Laws” 
and has given us the conception how two characters 
in particular instances always go together and 
occasionally behave independently, known in 
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technical language as “ Linkage”’ and ‘ Crossing- 
over” respectively. 

Both the cultivated and the wild species of rice 
so far examined contain 12 pairs of chromosomes 
and according to the chromosome theory all the 
inherited characters must fall into 12 groups. We 
have so far studied the inheritance of nearly 109 
characters and we have been able broadly to 
account for nearly 8 groups and the detailed inter- 
relationships amongst the members of each group 
have yet to be worked out. 

That very striking results of improvement have 
not been effected in spite of the fact that artificial 
hybridisation has been practised in Coimbatore 
for the last several years is due to the fact that our 
knowledge about the complicated inheritance of 
several quantitative characters, which are the 
ones directly related to yield, is only gradually 
accumulating. Mention can, however, be made of 
two instances where hybridisation has met with 
success. There is now one strain issued from 
Aduturai (Adt. 8), a progeny of a hybrid made on 
the station, which while giving the same yield or 
even slightly more than Adt. 2, one of the parents, 
comes to maturity a fortnight earlier, which is a 
big gain as it can be more successfully grown than 
Adt. 2 wherever there is scarcity of water towards 
the end of the season. 

The Rice plant is subject to a serious fungus 
disease, Piricularia oryzae, and when this breaks 
out in an epidemic form, practically the whole 
crop is lost. In the cases of diseases of agricultural 
crops, curative methods are practically out of 
question and the breeding of resistant types is the 
only weapon available with the breeder. Special 
crosses were made between korangu samba, an im- 
portant variety of the Tanjore district and which 
is specially subject to this disease and two of the 
Coimbatore strains, GEB. 24 and Co. 4, which are 
found to be resistant. This work is now nearly 8 
years old and has come to the stage when a few of 
the progenies from the first cross are found to be 
resistant to the disease besides giving a very much 
bigger yield than the susceptible variety. 

The question of improvement does not cease 
with the evolution of strains, either direct selec- 
tions or selections from hybrid progenies. There 
is another aspect of improvement, that due to 
‘nurture’ as different from ‘nature’ involved in 
breeding. The yield which is the main considera- 
tion, is the end expression of all the vital processes 
of the plant throughout life, and to study yield, 
we have to make an analysis of the components of 
yield and how they are modified by the environ- 
ment the plant is placed in. The study of the 
developmental phases of the rice plant has receiv- 
ed considerable attention in recent years. One of 
the important developmental phases is tillering, 
or the production of side shoots. This phase goes 
on continuously for about 6 weeks after transplant- 
ing, depending upon the age of the variety, 
followed by a decline caused by the late tillers 
dying off, so that the number of final ears formed 
in each plant is only 50—70% of the total tillers 
produced, The production of the ears has a direct 
relation to tillering. In early varieties, under 4 
months in duration, the formation of the rudi- 
mentary ear commences about two weeks before 
the maximum tillering phase is reached ; in medium 
duration varieties, say 5 months, the two events 
synchronise; and in long duration varieties, 6 
months and above, there is an apparent quiescent 





period of about 6 weeks after the maximum 
tillering phase is reached. These different develop- 
mental phases have a bearing on the cultural 
and manurial practices. One of the cultural 
practices involved is the spacing given to the plant 
at transplanting time, the more the spacing the 
greater is the number of tillers produced, but there 
is an optimum for each variety and each locality 
beyond which increased tillering induced by extra 
spacing cannot compensate for the reduction in 
the total number of tillers per unit area. In the 
early stages of the crop, spacing has even a 
greater effect on tillering than manuring. 

The time at which manuring has its greatest 
value depends upon which stages in the plant’s 
development are most intimately connected with 
yield, and which are most influenced by differences 
of manuring and soil fertility. The question 
whether the available manure should be given to 
the seed-beds or to the transplant field has been 
examined and it is found that manuring of the 
field rather than the seed-beds is more desirable. 
The application of a quick-acting manure like 
ammonium sulphate to the crop has been experi- 
mented with, and it has been found that it must 
be applied immediately after transplanting for a 
short duration variety while it is advantageous to 
postpone the application, up to 2 months after 
transplanting, for a long duration crop. 

Hitherto the problem of breeding has been 
mainly confined to quantity, rather than to quality 
because quality does not come in at all in the 
polished rice as is generally consumed in the 
country. The antineuretic vitamin B,, the pro- 
teins, and oil contained in rice are all to be found 
in the germ or embryo and the seed coat or bran 
which gets completely removed in the polishing 
processes. ‘Chat varieties differ from each other 
with regard to the thickness of the seed coat has 
become evident from the histological study of the 
grain made in Coimbatore. Some of the coloured 
rices are found to have thicker bran than the 
white rices. Inthe interest of better health and 
nutrition when the craze for the highly polished 
white rices disappears, an unpolished rice with 
a thicker bran must be certainly more nutritious 
than one with a thinner coat, and the problem of 
producing rices with a thicker coat combined with 
yield is under investigation. Besides the vitamins 
and proteins there are certain other aspects con- 
cerned with rice nutrition about which little is so far 
known. These areconcerned with the problem of 
storage and the changes taking place during storing 
and in the conversion of raw into par-boiled rice, 

Coming to the recent developments in the 
study of the rice plant, the determining of the 
several linkage groups and the inter-relationship 
amoug the characters of each group is being 
pushed through by making suitable crosses 
between selected pure lines whose genetic con- 
stitutions are known. Though crosses are also 
being done with a view to synthesise useful 
characters in one type, the question of linkage 
often sets up a limitation to our getting any and 
every type of combination of characters. There 
have been several instances where the crosses 
failed to give useful results with regard to the 
combination of valuable characters like tiller- 
ing, non-lodging nature of the straw, density 
of panicle, etc. In addition to the problem of 
linkage there were several cases where the proge- 
nies of crosses began to throw in the F.s and later 
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generations various semi-lethal chlorophyll defici- 
ent types and completely lethal albinos though 


these were not present in the parents them- 
selves. 
In addition to the above, several cases of 


sterility where the spikelets remain chafty without 
developing any grain are also met with. The 
chief manifestation of such spikelet sterility is 
the occurrence of non-viable pollen or male 
gametes. Cytological studies are able to connect 
the sterility with the peculiar behaviour of the 
chromosomes. Usually in interspecies crosses 
involving different numbers of chromosome the 
sterility is caused by the presence of these un- 
paired univalent chromosomes. This, however, 
does not apply to rice as all the species of Oryza 
so far examined have the same chromosome 
number. Sterility in this case must therefore be 
due to the different genic constitution of the 
chromosome sets. This is the characteristic of 
crosses between different geographical races. 

Several cases of chromosome irregularities have 
been met with. There have been one or two 
instances where due to a stimulus, seed has 
formed without the fusion of the male gamete 
with the egg, the result being the plant arising 
from it contains only half the chromosome set, 
haploid. This plant is very much reduced in size, 
and completely sterile. Such a-plant is found to 
set seed very occasionally due probably to the 
chance union of the haploid complement of 
chromosomes. The plants arising from such seeds 
should be absolutely homozygous. 

Plants have also occurred with three sets of chro- 
mosomes instead of the usual two, triploids, due to 
the union of a2 male gamete with an unreduced 
egg. Such a plant is also sterile because of the 
uneven number of chromosomes but it occasional- 
ly sets seed giving rise to polysomics, where, in 
addition to the diploid chromosome sets, there 
are one or more extra chromosomes, Plants with 
2n+-1, 2n+2, and 2n 4-3 chromosomes have 
been obtained, the increase in the number of 
extra chromosomes being associated with corres- 
ponding decreases in stature, vigour, etc., of the 
plants containing them. 

Recent researches in some plants have led to 
the production by artificial means of tetraploids, 
where, instead of the two sets of chromosomes, 
there are four. These that arise by the duplication 
of the chromosomes, are usually bigger in stature, 
more vigorous than the diploids, and form a new 
species altogether. These have been produced 








from hybrids of different species which though 


sterile become fertile by the doubling of the 
chromosome set brought about by suppression of 
the cytoplasmic division at meiosis. After repeated 
attempts a successful cross has been obtained 
between two species of Oryza, O. sativa and 
O. latifolia, and the production of tetraploids 
from this hybrid is being attempted. This 
attempt, if successful, should prove extremely 
interesting. 

In addition to changes that occur in the whole 
chromosome sets as in the cases mentioned above, 
there can also be changes in the genic make-up of 
the chromosomes, such changes being termed point 
or gene mutations. Treatment of the plants with X- 
rays has been found to be a prolific source for 
producing such changes artificially. The work 
of subjecting rice to X-rays has already begun in 
Coimbatore. Som2of the pure lines have, as a 
result of the X-ray treatments, thrown dwarfs, 
albinos, chlorophyll! deficient types, etc., which 
usually occur in the progenies of definite crosses. 
The plants resulting from X-rayed seed are found 
to be sterile and their cytological studies are 
proving extremely interesting. Among other 
chromosomal disturbances chromosome rings are 
found to occur in the meiosis obviously due to 
reciprocal translocation of parts of non-homologous 
chromosomes. 

Plant breeding as a_ branch of agricultural 
science stands for producing new crops or plants, 
the introduction of which should bring a greater 
return to the cultivator. It is well to recognise 
that the outlook of the breeder is thus condition- 
ed by restrictions from which pure science, as a 
branch of scholarship, should be kept free. As 
the previous narrative has shown, rice breeding 
work in Madras has, by the evolution of a large 
number of superior strains and their cultivation 
by the ryots, materially increased the production 
and hence the return to the grower, but due, 
unfortunately, to the present slump in the rice 
market, the position of the Madras rice-grower is 
anything but bright. Prices have gone down 
terribly and in some cases even to the extent of 
209% over the prevailing prices 3 or 4 years ago. 
Such a fail cannot easily be accounted for. At any 
sate over-production is certainly not yet a contri- 
butory cause. Itis hoped that the enquiries of 
the special officer recently appointed for the pur- 
pose will throw light on the problem and _ result 
in finding ways and means of bringing some 
relief to the rice cultivator. 


Optical Technology.* 


By Dr. H. Parameswaran, M.A., Ph.D,, D.S¢., F.Inst.P. 


i recent years the sciences have certainly reach- 
ed a high state of development in India. The 
original contributions, reckoned either by their 
quality or quantity, constitute a record of which 
we could be proud. But when one considers 
the extent of knowledge of a practical character 
that prevails in the country which is necessary 
for the manufacture of apparatus with which 
these researches are carried out, one will make 

* Text of a paper read before the Bangalore 
Easter Science Congress, 1934. 











rather dismal discoveries. Not only is there a 
complete lack of instrumental skill but there 
is also a sort of contempt for the acquisition of 
that knowledge and skill. There is also a tendency 
to regard such knowledge and skill as purely 
mechanical and unscientific. I do consider this 
tendency highly detrimental to our material 
progress; the science of Physics comprises also 
applied and industrial aspects capable of extensive 
commercial application and it is high time that we 
concentrate and direct our scientific knowledge to 
this much-neglected direction and produce results 
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of the economic importance to the 
country. 

I am particularly anxious that I should not be 
misunderstood. Theoretical researches will and 
should be going on under those specially inclined 
for it, but whatever we try to do by spending the 
country’s feeble resources it should be useful and 
calculated to benefit the large suffering population. 

We already see before us the sorry spectacle of 
a modern mechanical civilization coming into 
violent contact with a simple agricultural popula- 
tion. It has just educated them to increase their 
wants for manufactured articles before teaching 
them to manufacture them themselves. We find 
a similar deplorable state of affairs prevailing in the 
field of science as well. To take a simple example 
let us consider the familiar Raman effect. Itis 
true it has given us international reputation. But 
it has not served to feed us. It has promoted the 
manufacture of a large number of costly spectro- 
graphs and their accessories in other countries. 
But in our own country it has only helped us 
to increase our imports of these very costly 
apparatus. Although I have the _ greatest 
admiration for the academic triumphs of our 
countrymen, I cannot but help feeling that some 
at least of these men would have done much 
better if they had directed their knowledge of 
physical science to the making of these costly 
spectrographs and their accessories. Work of this 
character does belong rightly to men of these 
academic attainments as well for in the design, 
construction, testing and adjustment of these in- 
struments one finds ample scope for every variety 
of scientific knowledge. The very cost of these 
apparatus makes it worthwhile for an M.A. or 
M.Sc., getting in India barely Rs. 50 a month 
to engage himself in producing apparatus costing 
more than Rs. 2,000 a piece. 

In work of this kind I find that the ratio of the 
cost of the finished product to the cost of the raw 
material range anywhere from ten to fifteen. The 
capital outlay required is comparatively small and 
hence particularly suited to small-scale production 
by individual efforts. Thus itis a line most directly 
suited to employ modern scientifically educated 
Indians. But as things are at present in India 
with our education in the universities running 
purely onacademie lines divorced so much from 
practical realities with little insistence on know- 
ledge of detail and practical skill, it is almost 
impossible to use the educated material available 
to-day for any such purpose. It affords in a way 
an explanation for there being so little of scientific 
instrument making in India to-day notwithstand- 
ing the enormous scope for it in this country. 

Subjects like high class optical work on which is 
based the construction of spectrographs remain 
practically unknown even in the highest academic 
circles in India. To combat this deplorable posi- 
tion, we, at the Madras Presidency College Physics 
Department, have been devoting some attention 
to Optical as well as other aspects of Instru- 
ment Technology for the last ten years. We 
have been able to develop successful processes 
and methods for the production of high class 
optical surfaces—both large and small, plane and 
curved. There might be a feeling whether these 
products of ours finished by research students as 
by-products of their optical researches are exactly 
equal in quality to those imported from abroad. 
We are quite alive to our imperfections ; at the 


greatest 





same time the results achieved are very encourag- 
ing and our optical products employed under 
comparable conditions often give pretty much 
the same performance undistinguishable even by 
experienced workers. 

There seems to be a universal belief even 
amongst scientists that work of this kind is based 
upon a large number of trade secrets. This appears 
to be largely untrue. At the same time it must be 
remembered that every successful work cannot 
but be having its own special processes developed 
by years of experience in the field. These cannot, 
by their nature, be public property. Beyond 
this I do not think there is anything of the nature 
of specially guarded secrets in the optical industry. 

The raw material, optical glass, in any quality 
(dispersion) is easily purchaseable from _ well- 
known makers like Messrs. Chance of Birming- 
ham. It is different from ordinary glass in that it 
is very homogeneous in composition and perfectiy 
annealed to free it from double refraction arising 
from strains, It can be obtained from the 
makers in any size andshape. The next material 
is carborundum powder sold in a variety of 
grades of fineness. By working the glass against 
cast iron tools using a paste of carborundum 
powder and water as abrasive the glass surface can 
be made plane or curved as desired and given the 
requisite degree of fineness. This fine ground 
surface is then rubbed on a surface of pitch using 
a paste of rouge and water as the polishing 
medium, which results in the surface developing 
rapidly a good polish. 

So far the work may be said to be mechani- 
cal and the piece of the article has barely 
doubled the price of the raw material used. Next 
comes the difficult and careful operation of figuring 
which alone gives the finished piece the optical 
perfection and is responsible for its proportionately 
high price. During this operation frequent optical 
tests, involving considerable scientific understand- 
ing of the factors involved, are required to control 
the work; and if one fails to make the correct 
interpretations of the appearances and adopt the 
proper remedial measures, articles of the required 
finish and accuracy are never attained. Foucault’s 
tests for concaves, Newton’s rings tests for planes 
and complimentary surfaces in contact are fields 
where our graduate physicists can find ample 
scope for the physics they have studied. 

Very many optical pieces that are required in 
such large numbers in laboratories for conducting 
the routine teaching operations do not require 
any very high class finish and figuring and 
they can easily be made in India to-day. Work 
of a higher class, like Interferometers, have also 
been attempted at Madras by special processes 
with considerable success. We have now on hand 
a 24-inch diameter glass disc to be made into 
a paraboloidal mirror of foca! length 12 feet fora 
reflecting telescope which, when finished, will be 
the largest telescope in India. 

A point of doubt which it may be advisable 
to clear, is about the relative merits of hand-work- 
ing and power-working. The amount of power 
required for optical work is in any case very very 
small and quite a considerable lot of work can be 
done by hand alone. But the preparation of 
such surfaces like the 24-inch dise is certainly 
hard work for the hand. In such cases, very 
simple inexpensive machines requiring not more 
than one horse power can easily be improvised. 
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The mechanical operations involved in the 
mounting of these finished optical parts into com- 
plete instruments, calls for no great equipment or 
outlay other than that of a modest workshop and 
good scientific guidance. 

Thus, considered in every way optical or instru- 


ment technology seems to be a line in which the 
attention of the scientifically educated but 
unemployed in India should get interested, and it 
is hoped that in providing the necessary train- 
ing the Indian Institute of Science will play its 
part. 





Science Notes. 


Lady Tata Memorial Trust.—The Trustees have | 


announced the award of the following scholar- 
ships for the year 1934-35, on the occasion of 
the third anniversary of the death of Lady 
Tata :—International Scholarships (£ 400 per 
mensem) for research in diseases of the blood with 
special reference to leucemias—Dr. Walter Bun- 
geler (Free Town of Danziyz) ; Dr. Leonid Doljanski 
(Copenhagen) ; Dr. Martin Gril Gerdon Isrels 
(Manchester) ; Dr. Charles Oberling (Paris) ; Dr. 
Julius Enzelbreth Holm (Copenhagen) ; Dr. Max 
Otto Kaalund-Jorgensen (Denmark); Dr. Rolf- 





Meier (Leipzig); Dr. Lucy Wills (London). 
Indian Scholarships.—(Rs. 150 per mensem). 
H. D. Srivastava (Allahabad); S. K. Ganguli 


(Calcutta) ; N. C. Datta (Bangalore); M. V. Radha- 
krishna Rao (Waltair); M. C. Nath (Dacca), 
A. R. Rajavanshi (Allahabad); B. D. Kochhar 
(Lahore); S. K. Mahabaleshwar (Manchester) ; 
K. N. Gaind (Bangalore); and Y. V. Sreenivasa 
Rau (Bangalore). 
+ * * 


India Institute of the Deutsche Akademie has 


announced 21 new scholarships fer the acadamic 
year 1934-35, for carrying on higher studies in 
various German Universities. The 


Applications are invited for the award of 
Medals during 1935 for Improvements in Dairy- 
ing and Care of Animals. All entries should 
reach the Secretary, Imperial Council of Agri- 
cultural Research, through the proper channel by 
the Ist December 1934. Scheduled forms and 
other particulars can be obtained from the 
Secretary, Imperial Council of Agricultural 
Research, Simla. 

* os * 
Colonel Sewell, Leader of the Sir John Murray 


Expedition, and his colleagues who have been 
carrying on the Oceanographic Survey of the 


Arabian Sea since September last, have, according 
to a press report, made a spectacular discovery of 
the existence of a submarine mountain range 
running from Thagos Archipelago to Socotora in 
a line with Cape Guarda Firi on the East African 
Coast. Another submarine range was located in 
the Gulf of Oman running from North-East to 


| South-East across the Gulf of Aden. 
| * * * 


successful ! 


candidates are :—(1) A. K. Ghose, M.se. (Chemis- | 


try); (2) B. C. Roy. B.se. (Applied Geology) ; 
(3) C. D. Dwarakanath, L.1.m. (Medicine); (4) 
S. G. Joshi, M.B.B.s. (Medicine) ; (5) S. K. Sharma, 
M.A. (Sanskrit); (6) K. P. Mukhopadhyay, 
M.A., B.L. (Political Science and Economy); (7) 
B. K. Kar, M.sc. (Botany); (8) T. V. G. Menon, 
B.A.. B.Sc. (Agriculture); (9) Y. V. Sreenivasa 
Rau, M.Sc., A.1I.1.se. (Plant Physiology); (10) Miss 
P. B. Devi, B.se. (Physical Chemistry); (11) 
D. C. Lahiri, B.A. (Medicine) ; (12) T. I.. Kannap- 
pan Naicker, M.A , L.T. (Physics); (13) S. Vahid- 
uddin, B.A. (Philosophy); (14) I. R. Barua, 
M.B.B.S. (Medicine); (15) Miss A. M. Jansz, 
B.A. (Economics and Political Science); (16) G. 
Kadambi, M.sv. (Mathematics and Statistics) ; 
(17) A. K. Mitra (Anthropology); (18) D. R. 
Mehta, B.Sc. (Pharmaceutical Chemistry) ; (19) R. 
Ramamohan Rao, B.E. (Civil Engineering); (29) 
A. S. Gupta, M.B.B.S. (Medicine) ; and (21) Satya- 
ketu Vidyalankar (History). 
* * 7 
The Sir Pratap Singh Memorial Scholarships 
(£100 each) tenable at the Indian Military 
Academy, Dehra Dun, have been awarded to 
Messrs. Muzaffar Khan (Campbellpore); Rawind 
Singh (Multan); Mahomed Sidiq Khan (Rawal- 
pindi); and Wales ( Rawalpindi). 
* * * 


Imperial Institute Awards.—The Imperial Coun- 
cil of Agricultural Research awards each year 
one Gold and two or three Silver Medals for 


improvements of distinct merit, in the science 
and art of Agriculture and Animal Husbandry of 
an All-India importance. 








A Previncial Research Committee with Lt.-Col. 
N. W.C. Noel, Director of Agriculture and Allied 
Departments, as President, has been appointed 
by the N.W.F. Province Government with the 
object of preparing Research Schemes for con- 


sideration by the Council of Agricultural 
Research. The Committee will work in close 


co-operation with the Imperial Council of Agri- 
cultural Research. 
* * * 

A condolence meeting of the Staff and Students 
of the Royal Institute of Science, Bombay, was 
held on the 16th June to express deep regret and 
sorrow at the sad demise of Dr. A. N. Meldrum, 
the ex-Principal of this Institute. Dr. Meldrum 
was connccted with the Institute for over 7 years, 
and it was under his able guidance that the germs 
of scientific research was first laid in the Institute 
in fact in Bombay Presidency. The Meeting 
passed a vote of condolence to the bereaved 
family of Dr. Meldrum and the Institute was 
closed on the 18th June asa mark of respect to 
his memory. 

* a *” 

Dr. Mata Prasad, Professor of Physical Chemis- 
try, Royal Institute of Science, Bombay, has 
proceeded to England on a six months’ leave to 
study the latest technique in X-ray Photography 
and Crystallography, which is his special subject 
of research. Mr.C. L. Mankodi is now working 
in place of Dr. Mata Prasad. 

* * ~ 

Dr. W. McRae, D.Sc., F.L.S., Director, Imperial 
Institute of Agricultural Research, Pusa, has 
been granted long leave preparatory to retire- 
ment. He came to Pusa in 1908 but his services 
as Government Mycologist were lent to the 
Madras Government. He returned to Pusa again 
in 1919 and was appointed Director in 1931. 
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Salt Manufacture in Bengal.—The Government 
has issued a statement on the possibilities of salt 
manufacture in Bengal. The principal point at 
issue is the cost of manufacture, as on the Indian 
Market, Bengal salt, which as at present manufac- 
tured costs Rs. 3-3-0 to Rs. 3-13-0 per maund, 
cannot compete with salt manufactured in 
other parts of India; the imported salt sells at 
Rs. 2-13-0 to Rs. 3-3-0 per maund. A new 
method of production appears te have vast possi- 
bilities. This is based on the procedure now 
adopted in Burma; pits are dug in the factories 
situated on the Arakan Coast, and the sea water 
which percolates into these possesses a high degree 
of salinity and this can be profitably utilised for 
manufacture of salt by evaporation. 
* * * 


Life and Conditions of the People of Hindustan 
from 1200-1550 A.D.—In a paper presented before 


‘the July Meeting of the Asiatic Society of Bengal, 


K,. M. Ashraf has given an account of the social 
life in Northern India under the Muslim Sultans 
of Delhi before Akbar. For the collection of the 
data the author has made use of copious materials 
scattered in various Arabic, Persian and Nagari 
works, comprising surveys of general and special 
histories, accounts of travellers, books of poetry, 
folklore and fiction, legal compendiums, mystic 
literature and works on ethics, politics and various 
practical arts. The thesis is of interest for the 
understanding of the social interactions of Hindus 
and Muslims during the first period of their con- 
tact in Northern India and provides a_ proper 
background for the study of the later social 
developments. 
* * 

** Science’’ reports that the Sixth International 
Congress on Industrial Accidents and Diseases 
offers a prize of 1,000 Swiss francs as an award to 
the author of the best (unpublished) original 
work on the subject ** The Importance of Previous 
Physical Condition in Estimating the Sequele 
of an Industrial Accident’’. Physicians in all 
countries are permitted to take part. Manuscripts 
must be on hand by 31st December 1934. The 
award will be made at the time of the Seventh 
Congress to be held in Brussels in July 1935. 

x * * 


The Raja of Sarawak, Sir Charles Brooks, has 
given £20,000 towards the Fund for building a 
permanent and self-supporting Imperial Forest 
Research Institute at Oxford. The proposed 
Imperial Forest Institute will be of great assist- 
ance in developing the timber resources. It is 
stated that at present 80 per cent. of the supplies 
come from foreign countries. The Institute will 
provide facilities for studies to the officers of 
different Forest Departments. 

* * 


Lighting for Cranes [Illumination Research Tech- 
nical Paper No. 15, His Majesty’s Stationery Office 
(Price 31.)].--‘* This report: describes the investi- 
gations to discover the most satisfactory system of 
crane lighting both from the point of view of the 
crane driver and of the workers on the quay by 
combining so far as possible adequate lighting 
with absence of glare. 

While the paper itself is concerned only with 
shore cranes, it may often be both possible and 
desirable to apply the conclusions reached in 
other directions also.” 

* * m 





Eradication of Water Hyacinths by Spraying.— 
Mr. Subimal! Bose of Calcutta, the discoverer of a 
new spraying preparation for the eradication of 
the pest, has been carrying out several successful 
demonstrations in and around Calcutta. When 
sprayed on the plants, the leaves and stems 
wither in about a week and the plant dies after a 
fortnight. The preparation appears to be free from 
ingredients endangering the life of men, animals 
or fish, and can be produced at a small cost so as 
to be within the reach of even poor cultivators. 

According to Mr. Bose a spraying solution was 
prepared by Mr. T. S. Grifliths in 1921 for the 
eradication of water hyacinth. A Committee of 
Scientists who tested Mr. Griffiths’ preparation 
opined that its value was doubtful. 

*” * * 

A Twin Bo!l of Cotton.—Mr. B.S. Nigam, Agri- 
cultural College, Cawnpore, writes to us about an 
unusual case of atwiv boll of cotton which he 
observed a few weeks ago. ‘Cotton plant is 
known to produce single loculicidal capsules 
from solitary flowers. While passing through 
a field of cotton the author chanced to notice 


a twin capsule. Both the capsules were borne 
on a single peduncle and dehisced as usual. 
The twin had two whorls of epicalyx. Each 


capsule had four compartments. Those on the 
inner side were smaller in size than the outer one. 
There were 33 seeds in both the capsules; 18 and 
15 respectively.” 
* + 

Change of Sex in the Male Plants of Carica 
papaya, Wild, by Decapitation.—Mr. G. P. Mujum- 
dar, Presidency College, Calcutta, in the course of 
a communication on the subject, writes, ** In the 
May issue of Current Science (1934, 2, 428), 
Mr. S. Sarup published a note on ‘ Sex Control in 
Papaya’. Evidently he thought that his was the 
second report of the phenomenon, the first being 
made by Wilcox in 1916. Reyes, however, pub- 
lished a paper in 1925, and as early as 1930, I read 
another paper, for the first time in India, before 
the Botany Section of the Indian Science Congress, 
in which I pointed out from my own observation 
that (1) this method of changing sex in papaya is 
to some extent successfully practised in Deoghar 
(Bibar), (2) the best results are seen in trans- 


planted plants, and (3) sometimes repeated 
toppings are necessary to effect the desired 
change. 


In one respect, however, Mr. Sarup’s paper is 
interesting. He reports cent per cent success, 
and his plants were transplanted ones. Thus he 
supports my second observation. The very small 
percentage of success in the Hawaii Experiments 
only 2 out of 22 and 83 plants might be, it seems 
to me, due to the experiments being carried on in 
non-transplanted plants.”’ 

x * * 

A Curious Abnormality in Rose.—Mr. 8. Sarup in 
a communication describes a curious abnormality 
he observed in a garden at Jodphur. He says, 
‘** The rose flower had been pierced by the axis and 
the axis had continued its growth after that, 
producing three leaves at the first node about 
24 cms. above the insertion of the flower. At the 
second node 4 cms, higher up another leaf was 
produced. The axis then terminated in a flower. 
The leaves were all perfectly developed. The 
flower that had been pierced consisted of the 
usual number of sepals, one recurved and five 
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petals. The petals were about 3 cms. long and 
appeared to clasp the protruding stem, The 
internodes between the insertion of the pierced 
flower and the first node above being shorter in 
length than the petals, the three leaves arising 
at this node appeared to come out of the flower. 
One petal, however, had opened out. There was 
no trace of the presence of the essential organs. 

The midrib, the veins and the margin of the 
leaves above the pierced flower had the same pink 
colour as the petals. Under reflected light the 
whole leaf gave the pink hue. This was.not 
the case with the leaves below the pierced flower. 
The axis had continued its growth to produce the 
leaves and another flower.” 

* * * 

as a Silver Enrichment Mine- 

Krishnaswamy, University College, 


Tetrahedrite 
ral:—Mr. S. 


Rangoon, writes:—*‘From time to time many 
investigators scattered the world over, have 
shown that the silver-content in many ore- 


bodies have become appreciably augmented when 
some sulphides like the pyrites, tetrahedrite, etc., 
are found in association with the silver ore- 
minerals. 

In 1931, while studying some Burma Argenti- 
ferous Galena ores under the Metallographic 
Microscope, by the polished Ore-methods it was 
noticed, that tetrahedrite was functioning in the 
case of the Burma ore as a. silver-enricher. 
So to say, wherever the Argentiferous Galena Ore 
was found accompanied by tetrahedrite, the 
silver content of such ores were appreciably 
more than the average normal assay value for 
such ores occurring in the same lode but un- 
accompanied by the presence of tetrahedrite.’’ 

* * ” 

We acknowledge with thanks the receipt of the 
following :— 

** Nature,” Vol. 133, Nos, 3367 to 3370. 

*““The Chemical Age,” Vol. 30, Nos. 776 to 779. 





« 


‘ Canadian Journal of Research,” Vol. 10, No. 5. 

‘The Journal of Chemical Physics,” Vol. 2, 
No. 5. 

** The Biochemical Journal,” Vol. 28, No. 2. 

* Berichte Der Deutschen Chemischen Gessells- 
chaft, ” Jherg. 67, No. 5. 

* Natural History,’’ Vol. 34, No. 3. 

* Journal of Agricultural Kesearch,”’ 
Nos. 3 & 4. 

** American Journal of Botany,” Vol. 21, No. 5. 

** Journal de Chemie Physique,” Tome 31, No. 4. 

* The Review of Scientific Instruments,” Vo'. 
5, No, 5. 

* The Mathematics Student,” Vol. 2, No. 1. 

** Scientific Indian,” Vol. 11, No. 65. 

** Indian Forester,” Vol. 60, No. 6. 

* Medico-Surgical Suggestions,’’ Vol. 3, No. 5. 

“The Quarterly Journal of the Geological, 

Mining and Metallurgical Society of India, ”’ 
Vol. 5, No. 3. 

** Contributions from Boyce Thompson 

tute,’’ Vol. 6, No. 2. 

Forschungen und Fortschritte, ” 

Nos. 15 & 16, 

“The Indian Journal of Agricultural Science, ”’ 
Vol. 4, No. 2. 

** Indian Forest Records,** Vol. X X, Parts 1 to 5. 

“The Nagpur Agricultural Coliege Magazine,’’ 

Vol. 8, No. 4. 

The Indian Trade Journal, ’’ Vol. CXIIT, Nos. 
1456 to 1461. 

The Journal of the Indian Mathematical 

Society, ’’ Vol. 13, No. 1. 

** Department of Commercial Intelligence & 
Statistics in India—Monthly Statistics of the 
Production of Certain Selected Industries of 
India,’ March 1934. 

‘Journal of the Institute of Brewing,” Vol. 
XL, No. 6. 

Government Museum. Madras. 

Series, Vol. 1. Part 3. 

and Its Temples.”’ 
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First OVER EVEREST—THE HOUSTON- 
Mount EVEREST EXPEDITION, 1933. By Air- 
Commodore P. F. M. Fellowes, D.s.o., L. V. 
Stewart Blacker, 0.B.E., P.s.c., Colonel P. T. 
Etherton, and Squadron Leader the Marquess 
of Douglas and Clydesdale, M.P. (John Lane, 
The Bodley Head Limited, London.) 
‘First Over Everest’’ is 


account of the Houston-Mount Everest 


the official , 


| 


Expedition of 1933. The plan of an expedi- | 
tion by air against the mountain was submit- | 
ted by Major Blacker of the Indian Army in 


March 1952 to the Royal Geographical 
Society of London and in April 1933, two 
Westland planes flew over Mts. Everest and 
Kanchenjunga at a height of 32,000 ft. 
The maturing of the plan, the development 
of the organisation, the preparation for the 
flight, and the actual carrying out of the 





enterprise are fascinatingly told in this 
volume. 

The scientific object of the expedition 
‘consisted in a demonstration of mapping 
by air survey methods, of the inaccessible 
cliffs, glaciers and valleys of the southern 
side of Mount Everest. The aim was not 
so much to produce an extensive map of any 
immediate practical utility, as to demon- 
strate to the world, especially to the non- 
technical portion of it, the relative quickness 
with which such a map might be made of a 
region forbidden to ground methods not 
only by policy, but also by the physical 
obstacles of the country.’ To take good 
survey photographs from the air in a clear 
atmosphere over a level country is a compara- 
tively simple matter, but over mountainous 
country with varying distances of the earth’s 
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surface from the plane and with the possibi- 
lity of unexpected bumps that might make 
it impossible for the pilot to keep the plane 
on a level keel is much more difficult. In 
the present instance, owing to the excep- 
tional height and steepness of much of the 
ground, the vertical photographs had to be 
supplemented by a series of oblique photo- 
graphs with known tilts of the camera both 
vertically and horizontally. 

Because of this difficulty, the photographs 
obtained in the first flight were, from the 
survey point of view, so unsatisfactory that a 
second attempt had to be made. To add to the 
difficulties, the atmosphere of North India 
in April and May is often covered with thick 
dust-haze to a height of about 19,000 ft. 
which makes it difficult even with modern 
infra-red films to get good pictures of known 
ground features which would serve as refer- 
ence marks. 

The expedition fully realised that the 
success of the enterprise depended mainly 
on the favourableness of two meteorological 
factors—clouds and haze over the terrain 
and the foree of the wind. During the 
month of April in which the flights were 
carried out, North India is periodically tra- 
versed by a more or less regular series of 
atmospheric disturbances travelling from 
West to East which cause cloudy weather 
and exceptionally strong winds at different 
stages of their passage over aplace. It was 
also known from previous studies of winds 
over North India that the most frequent 
wind speeds over Everest would be as high 
as 60 to 80 miles per hour and that they 
would often exceed 150 miles per hour. 

To meet the special requirements of the 
flight, the India Meteorological Department 
set up two pilot balloon stations at Darjee- 
ling and Purnea (the base of the expedition) 
and arranged to send special forecasts of 
general weather and strength of upper winds 
from their office at Calcutta. 

With regard to the information supplied 
by the India Meteorological Department, 
the authors write: ‘In addition, every 
evening the weather bureau at Calcutta 
telegraphed us at 21-30 hours, giving infor- 
mation of the general weather condition 
along the Himalayas and a forecast of what 
might be expected in the Mt. Everest region, 
especially as regards clouds and haze, and 
finally an estimate of the direction and 
velocity of the wind current to be expected 
af various heights up to 10 km. 

“The accuracy of the information contain- 





ed in these telegrams was remarkable and 
made it possible to plan the flying 
operations the next day, after they had been 
studied in conjunction with the balloon 
observations taken locally by Mr. Gupta 
(Upper Air Observer at Purnea). The flight 
to Mt. Everest was carried out with this 
information and the results of it, particular- 
ly the drift and measurement on the drift 
sights, confirmed to a remarkable degree both 
the observations and forecasts of the 
meteorologists.” 

I am tempted to add two more meteoro- 
logical quotations, one on the ‘ plume’ of 
Mount Everest and another on the experi- 


ence of some of the fliers ina North Indian 
dust-storm. 
‘From the Moths we had seen what 


previous explorers had called the ‘ plume’ of 
Mount Everest and had somewhat readily 
taken it for granted that it was merely a 
cloud, of which the component particles 
would naturally be frozen, and similar to 
that one usually sees in the vicinity of high 
mountains. 

Kanchenjunga, for instance, was seldom 
without such a cloud wreath throughout 
April. 

When, however, the machines actually 


went into it, we realised that it was some- 
thing quite different to what we had 
conceived. Here was no drifting cloud 


wisp, but a prodigious jet of rushing winds 
flinging a veritable barrage of ice fragments 
for several miles to leeward of the peak. 
The force of the rafale was indeed so 
great as to crack the celastroid windows 
of the Houston-Westland’s rear cock-pit. 
We soon realised, teo, that this ‘ plume’ 
could not be composed of frozen matter 
carried over by the blizzard from the wind- 
ward face, for the reason that the wind- 
ward faces, that is. the western side, were 
practically bare, as may be seen from the 
photographs.’ The authors suggest that 
the phenomenon is due to an overfall of the 
winds over the crest of the mountain, giving 
rise to a zone of reduced pressure on the 
leeward side tending to draw up the air 
from the Tibetan side and with it great 
masses of old snow and fragments of ice. 
Here is a description of the fliers’ experi- 
ence of a dust-storm. ‘* We had risen high 
above the Agra plain and were some 70 
miles on our way (to Jodhpur) when in the 
far distance a mighty wall seemed to rise 
sheer out of the earth, a barrier that 
mounted higher and higher and became 
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ever more thick and menacing, as though 
it would say ‘thou shalt not pass’. We 
pressed on to meet the challenge, rising still 
higher until the altimeter registered 12,009 
feet; but we might as well have risen to 
the stratosphere in the effort to get clear of 
the enemy, for the dark brown wall rose 
higher than we did, its vanguard was 
already in touch with us, whistling and 
howling around our tiny aircraft like a 
legion of devils. 

‘It was getting black as night, nothing 
was visible but the rampart of dark brown 
dust .... MeIntyre never hesitated; he 
knew that the sane thing to do was to turn, 
and flying before the storm, make for the 
landing ground at Agra. 

‘‘We swirled along, slap-dash we burst into 
the very thick of the pursuing storm; gusts 
of the typhoon seemed to leap over us like 
harlequins in a pantomime ....On we 
went gaining on our pursuers and getting 
into a clearer atmosphere, but always with 
the storm close behind us, its force mobilis- 
ed and trying once for all if it could not, by 
a tremendous effort, drive us from the air 
and sweep us off the face of creation. It 
very nearly succeeded ; only the skill of the 
pilot saved us. .... 

‘*We stayed the night at Agra, leaving 
again the next morning in a glowing light, 
an atmosphere of calm beatitude, without 
the faintest indication of the scenes that had 
been enacted the previous day.”’ 

The expedition successfully accomplished 
its task. It obtained all the photographs 
it wanted, and demonstrated to the world 
what modern aircraft, when used with 
understanding and pluck, could achieve. In 
addition to the geographical, meteorological, 
photographic and general aviation informa- 
tion set out in the book in a most interest- 
ing manner, there are interspersed through- 
out the book many shrewd remarks about 
the habits and customs of the people in 
India and other countries through which the 
planes flew. The book is illustrated with a 
large number of maps and beautiful photo- 
graphs of Himalayan scenery. 

K. R. R. 


CHEMICAL ENGINEERS’ HAND-BOoK. Editor- 
in-Chief, John H. Perry, assisted by 60 
specialists. Chemical Engineering Series. 
30 sections, 2600 pages, 447, semi-flexi- 
ble, thumb-indexed. (McGraw-Hill, 1934.) 
39-00. 





The volume is produced on the same 
lines as Mark’s Mechanical Engineers’ Hand- 
book and Fowle’s Standard Handbook for 
Eleciricval Engineers, and embodies all the 
features, such as specialist contributors, con- 
cise presentation, attractive get-up, etec., that 
have contributed to the success of these 
Handbooks. The chemical engineer can at 
last find in this work a reliable source of 
information where a mass of theoretical and 
operating data representative of present- 
day practice is ably collated and presented 
under conveniently divided sections. The 
sections are well planned, comprehensive 
and readable, so that a perusal of the rele- 
vant section would be one of the best short- 
cuts for the busy engineer desiring an 
authoritative survey of information concern- 
ing any of the unit operations. While the 
allotment of space for the various sections 
is generally satisfactory, one would desire 
the sections on Evaporation, Materials of 
Construction and perhaps also Drying 
enlarged to roughly twice their present bulk 
so as to include the Hausbrand type of ecal- 
culated data as also operating data of the 
kind found in the section on Crushing, 
Grinding, and Pulverising. If curtailment 
in other directions is essential, some of the 
larger sections (those on Physical and Che- 
mical Data and Refrigeration may be men- 
tioned) could be reconsidered with a view to 
abridgement. In Physical and Chemical 
Data one is apt to look for particulars of 
technical chemicals as to, say, availability, 
commercial grades, methods of purification, 
principal uses, ete. Flow sheets of impor- 
tant industries would form a highly useful 
addition to the section on Physical and Che- 
mical Principles. The utility of the entropy 
charts found in the latter section would be 
much enhanced if these were reproduced to 
larger scale and collected at the end of the 
volume together with other charts of general 
interest, such as Grosvenor and Mollier 
psychrometric charts dealing with the prin- 
cipal industrial gases. Information concern- 
ing protective coatings is lacking. An 
entire section dealing with high temperature 
operations is missing, as it were; at any 
rate the sub-section on Radiant Heat Trans- 
mission could be expanded to comprise fur- 
naces and kilns, refractories, thermal insu- 
lation, ete. Probably as a result of the 
rational classification employed, overlap- 
ping of subject-matter is negligible for a 
work of this nature. Electrometric pH 
measurement described in the section on 
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Electrochemistry ought to find its appro- 
priate place, together with an account of 
the colorimetric methods and automatic con- 
trol devices, in the section on Measurement 
and Control of Process Variables. 

It would serve no useful purpose to com- 
pliment in any detail the editor and colla- 
porators for the remarkable book they have 
offered the profession at the first attempt. 
Particular credit is due for the masterly 
presentation of data collected from diverse 
fields of knowledge, for a casual glance at 
the pages is sufficient to indicate the great 
number of fundamental sciences that the 
chemical engineer has to keep in touch with 
unlike the case of other engineering profes- 
sions. Chemical engineering need no longer 
be regarded as has been done till recently 
even in advanced countries like Germany 
as Maschinenkunde fur Chemiker. In seve- 
ral sections there are evidences of the 
authors having waded through a mass of 
available data or scores of commercial types 
of equipment before presenting the basic 
principles in a convenient form. We shall 
confidently expect to find the Handbook 
in the possession of every engilieer, every 
executive and, particularly, every student 
no matter however remote his connection 
with chemical or physico-chemical technical 


operations. L. G. Bao. 


AN INTRODUCTION TO THE BIOCHEMISTRY 
OF NITROGEN CONSERVATION. By Gilbert 
J. Fowler, D.S¢., F.1.C., pp. vi+280. (London, 
Edward Arnold & Co., 1934.) Price 12s. 6d. 
net. 

The monographs appearing in recent years 
can be classed under two main heads: (1) 
those which are of the nature of compila- 
tions dealing with vast amounts of matter 
and ending with extensive bibliography, and 
(2) those which relate, almost exclusively, 
to the author’s work and those of his asso- 
ciates. In the former, the individuality of 
the author is practically lost while, in the 
latter, the reader is constantly reminded of 
the fact that the author is largely responsi- 
ble for the development of the subject with 
which he deals. Dr. Fowler’s monograph 
modestly titled ‘* An Introduction’’, be- 
longs definitely to the latter class. 

The introduetory chapter opens rather 
dramatically with some of the author’s 





earlier experiences with the highly explosive 
nitride of silver and then leads on to the 
quieter activities of nitrogen with which 





the author has been associated in the later 


years. After this, the reader is acquainted 
with the principles of biochemical technique 
and then taken, through easy stages, to a 
detailed study of the various nitrogen trans- 
formations in the soil, the manure heap, 
the sewage tank and the filter bed. This is 
followed by a brief chapter touching on 
certain aspects of nitrogen assimilation by 
plants and then by a large section dealing, 
in detail, with the practical applications of 
scientific research to the making of compost, 
purification of sewage and increased crop 
production. The importance of nitrogen 
is stressed at each stage and various sug- 
gestions made for the conservation of that 
element under different conditions. The 
text is followed by appendices providing 
useful data relating to human physiological 
wastes and to nitrogen production and con- 
sumption with special reference to India. 
The most interesting portions of the book 
are those which relate to the author’s own 
contributions to the development of the 
Activated Sludge Process of sewage purifi- 
cation and to the disposal of various forms 
of solid wastes. These sections have been 
presented in a highly lucid, and at the same 
time, quietly confident strain which is 
invariably associated with thorough mastery 
of the subject. The related chapters are well 
worth the study of not only those who wish 
to be introduced to that subject, but also 
those who wish to specialise init. A num- 
ber of practical suggestions based on the 
author’s experience have also been given 
which are well worth extensive adoption. 
No human performance can ever claim to 
be perfect and Dr. Fowler’s monograph is 
no exception to the rule. Some of the 
sections of the book, particularly those 
relating to the chemistry of the various 
processes, have not been presented with that 
intimacy of knowledge which characterises 
the other portions. The chapter relating to 
assimilation of nitrogen by plants is not so 
complete as one would wish. The section 
relating to chemical principles and bacte- 
riological methods is too elementary for those 
who know something of those subjects and 
too technical for those who seek initiation 
into them through the medium of this book 
so that those pages would possess practi- 
cally no interest to a large section of readers. 
References to literature are incomplete and 
in some cases a little far-fetched. In many 
cases, old researches have been cited while 
more accurate later work receives no men- 
tion, In certain lines, the references have 
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been largely confined te those of the author 
and his associates while similar and even 
more exhaustive researches conducted in 
other parts of the world are not cited. This 
is probably due to the natural desire of the 
author to refer only to those pieces of work 
with which he is intimately acquainted, 
but it is hardly likely that such a view will 
be shared by a large section of readers— 
especiaily those residing outside India. It is 
hoped that these defects would be attended 
to when the second edition is prepared. 

The book is written in excellent style and, 
as distinct from many other monographs of 
the present day, is eminently readable. 
The printing and the binding leave nothing 
to be desired. The publishers deserve to be 
congratulated on their excellent production. 





AN INTRODUCTION TO BIOLOGY. 
C. Cole, Ph.p. (John Wiley & 
York, Ine., Chapman & Hall, Ltd., 11, 
Henrietta Street, Covent Gardens, London. 
xiii+-496 pp. 1933.) Price Lis. net. 

This is one of the finest text-books on the 
subject of biology and we have pleasure in 
recommending its use in all schools and 
colleges where biology forms an integral part 
of the eurriculum of studies. The book, 
according to the author, is intended to 
provide material for a full year’s course; 
but under the conditions prevailing in the 
Indian Schools and Colleges, where hardly 
two hours in the week are devoted in the 
Time Table to the teaching of the subject, 
we should regard it safe that the topies dealt 
with in the book, had “best be treated as a 
two years’ course. Almost all the Indian 
Universities have included biology in their 
syllabuses—though the University of Delhi 
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thinks that the subject is in the nature of a 
juxury,—and we can hardly think of a better 
book for the Intermediate course at which 
stage, the pupils establish specific interests 
in their academic career. No educational 
programme can be sound which omits 
biology from its purview and both for 
information and discipline, it is inferior to 
none of the other scientific subjects. We 
would go a step further and stress the point 
that every citizen needs training in biologi- 
cal subjects for the proper and efficient dis- 
charge of his duties and responsibilities as a 
municipal member. 

Among other interesting topics dealt with 
in the book, the author gives prominence to 
the similarities of organisms in structure 
and function, the dependence of the 
organisms upon one another and upon the 
inorganic world, their economic importance, 
and the phylogenetic relationship. The 
section on the control and improvement of 
organisms, contains a great mass of informa- 
tion of intimate practical interest both to 
the Government and to the people and in 
these days of unemployment among _ the 
educated communities, a knowledge of the 
improvement of organisms might offer 
avenues of fruitful occupation, provided the 
young men have sufficient enterprise and wil- 
lingness to work in other than routine fields. 

The book provides practical guidance to 
teachers of biology and every chapter closes 
with a beautiful summary of the subject. 
Students are given projects and also refer- 
ences to other works for additional studies. 
All technical terms are defined correctly and 
briefly in simple terms. The illustrations 
are sumptuous. The book is typical in every 
respect. It provides sufficient material for 
selection suitable to Indian conditions. 











































Lectures on Theory of Electronic Valency.—Dt 
T. S. Wheeler will deliver a series of lectures at) 
the Royal Institute of Science, Bombay, on evel 
S: aturday during the current term. 
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